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1 HE study of Nature, in every department of 
her works, has always been esteemed the most 
pleasant and entertaining of all studies- That 
part we are about to treat of. Vegetable Phy- 
siOLOGT, is both entertaining and useful, the 
health and existence of man depending solely 
upon those of vegetables, which can only be 
acquired and preserved by a knowledge of their 
nature and manner of growth. 

As utility is out chief object, I wish to ren- 
der this subject intelligible to every person, that 
it may become universally known. 
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When I first published my observations on 
fruit-trees, I had not read one page of any book 
on the subject, nor studied under any gardener 
or botanist whatever.— Since that I have, for 
various reasons, been induced to consult diffe- 
rent authors ; but I may say, with Mr Forsyth, 
that I S009 found myself more bewildered than 
instructed : but he very prudently gave up the 
task } and had he not done so, he would have 
soon found himself in a maze from which he 
never could have extricated himself. 

I 

I 

I found nothing but a few isolated facts- 
some im. aary ideas, and aerial flights of fan- 
cy^ seemingly^ and sometimes avowedly^ for the 
purpose of amusement. 

I have found no principles laid down ; so 
that aOil the fiicts and observations stand like 
ghosts oir apparitions, the inexplicable pheno^^ 
mena of nature, £rom which no general rules are 
drawn« 

1 have found nothing which could be called 
the Phjfskkgy of Vegetables^ 



It is true I found long catalogues of names, 
Greek and Latin, classes, orders, genera and 
species, &c. (but I could no more reckon that 
the physiology of vegetables, than the ranking 
of dogs into hounds, harriers, terriers, &c. the 
physiology of animals ;) and I found I could 
learn no more of vegetable physiology from iU 
than of military tactics, Jrom knowing that 
an army is ranked into generals, captains, Ser- 
jeants, and drummers. We, therefore, consider 
it necessary to lay down a few princijdes or laws 
of nature taken from observation, which ought 
to be kept constantly in view. 

l5f. There is, in nature, a living principle, or 
something which gives life and nourishment to 
all vegetables. 
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2(/, Tills principle or matter is found existing 
in all animal and vegetable bodies, and has com- 
monly been known by the name of manure. 

3rf, These bodies do not part with this prin- 
ciple or matter, to enter into, or form new 
bodies, till their organization is completely dis- 
solved. 
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4thy This matter is forme^ into n6w bodies 
by the influence of the atmosphere. The soil 
is to be considered only as a nidus. 

# 

Sthf Nature has given to every vegetable the 
power of propa^ting its species. This power 
is .exerted in many different, ways, and forms 
a beautiful variety in the works of creation. 

6thf Nature has given to every individual 
vegetable, a principle of sel&preservation for the 
preservation of the species. This principle ap- 
pears in many diflferent modes, and presents a 
delightful field to the eye of the philosopher. 

* 

*7thj This principle is in an inverse ratio to 
the powers of propagation. 

8th, Every vegetable derives its existence 
from both earth and atmosphere, and conse- 
quently cannot live if completely deprived of 
either ; hence it follows that 

9th^ The health of every vegetable depends 
upon a certain proportion between what it 

4 

draws from the earth, and what it receives from 
the atmosphere. ^^ 



lOthy The organs by which the vegetable 
draws its nourishment'from the earth, are the 
capillary roots. The organs by which it re- 
ceives support from the atmosphere, are the 
buds, leaves, &c. 

11 thy By the principle of self-preservation, 
every vegetable will preserve life, if it has the 
requisite organs in health, and the means of 
subsistence within its reach. This principle, id 
many vegetables, goes a great deal farther j for 
when they are deprived of these organs, new 
bnes are produced. 

12thy As the health of a tree depends on a 
isertain proportion between what it draws from 
the earth, and what it receives from the atmos- 
phere, it follows 

13/A, That it must depend on the proportion 
of the respective organs, and also on that of the 
soil and climate ; that is to say, as the capillary 
roots and soil (taken together) are to the 
branches and climate (taken together), so will 
the health of the tree, which will always be ia 
m inverse ratio. 

A a 
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Jixmnpk^ If the capillary ropts are numerpus, 
ap4 the soil rich and opeo, while the branches 
are few» and the climate cold, th^ tree will be 
proportionally unhealthy. 

14£^9 The production of fruit requires a 
greater kalan<?e in favour of the atmosphere 
tb^n the production of wood* This is observed 

from the effects of peeling, annular barking, 
transplanting or breaking off the ipapillary roots, 
and warm climates. What this difference may 
bg, can only be ascertwned from experience ; 
but it will be greater in some species and varied- 
ties than in others. 

I4f/A, Any part of a tree iq disposed tp grow 
tp root? or branches according as it i^ circum- 
stanced* Thus, if a part of a root is exposed to 
the atmosphere, while another part of it is draw- 
ing nourishment from the earth, that part ex- 
posed to the atmosphere will grow to branches j 
and, vice vena^ if a part of a branch is put into 
the earth, while another part of it is deriving 
support from the atmosphere, that part put into 
the earth will grow to roots. 

IQthj When a ypung tree is propagated from 



an old one, if it has capillary roots, and put into 
the earth, it will grow and become a tree. 
This IB called planting. 

nik^ When apart without roots is detached 
from a tree, it will not grow though put into 
the earth, (though this is a general rule, there 
are many exceptions, llth); but if it is put upon 
another which has capillary roots, and their si- 
milar organs so fitted together that it can draw 
nourishment from the earth through the other, 
tlie two will unite and become a new tree. 
This is called graftings and is only a species of 
planting j the graft, or scion^ from the princi- 
ple of self-preservation, to preserve life, requi- 
ring only to be put into such a situation that it 
can draw sustenance from the earth, and the 
stock or root support fiom the atmosphere. 

The history or origin of grafting, it seems, ia 
not known. 



Mr Forsyth says, " The principles or philo- 
■' sophy of grafting is somewhat obscure, and 
" had not accident given the first hint, all our 
" knowledge of nature would never have led 
" us to it." AVe cannot agree with Mr For- 
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syth in this opinion : we cmiceive that there is 
nothing which a man, who hsad paid any atten- 
tion to the physiology and structure df a tree, 
would have been more easily and naturally led 
to i and though the man's name who first prac- 
tised it, may now be lost, we are of opinion, 
that he did so from fair reasoning. 

It is not my intention to entertain my 
readers with matters of amusement ; at the 
same time I do not pretend to communicate 
much knowledge On the vegetable system ; I 
only attempt to shew how knowledge may be 
obtained, to point out the road that may lead 
to "something usdTul, to simplify this science, 
and to divest it of all that anatomical and mi- 
croscopical imaginary lumber with which it has 
jbeen loaded, and which, from the simple orga- 
nization of the vegetable, it cannot admit of; 
which no doubt has deterred many one from 
the study, who might have made great progress 
in it J to guard the unwary traveller from fal- 
ling into wrong paths from which it will be dif- 
jScult to recall his steps. 

For this purpose he must lay aside prejudice, 
nor believe all he hears or reads without con^ 
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suiting his own judgment ; nor attempt to dis- 
cover by his own works, dissection, &c. what 
he should discover by the works of nature ; and 
when any new phenomenon occurs, pot to sa- 
tisfy himself with the first apparent cause ; for 
example, not to imagine that the east wind 
brings vermin from a foreign country, because 
•vermin prevail most in those seasons east winds 
prevail. 

- . • • • t 

If I had believed in this, I never would have 
taken the method of destroying the vermin I 
have done. I would have thought of some 
scheme as wild and extravagant as the notion 
itself; — perhaps intercepting them in their pas- 
sage, tiending to combat them in their own 
country, or driving them home again, by ofleq- 
ding their olfactory nerves and other fedings, 
with the smell and smoke of some burning sdb- 
stance. 

We would earnestly request every person to 
make certain of the fact, by careful observation • 
and repeated experiment, before he form a 
theory; he may then form what theory he 
pleases ; if wrong, it cannot affect the fact ; if 
rights it will kad to further discovery. 
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The husbandman is advised not to waste his 
time in chacing butterflies to dissect them, like 
our modem philosophers, nor in endless che'- 
mical pursuits to discover the soul of vegetables : 
he knows where it is to be found ; let him 
study how to preserve it, and how it is to be 
best appUed for the use of man. 

As I have declared it to be my intention to 
point out the road that may lead to something 
useful, I cannot avoid making a few observa- 
tions relating to agriculture (as connected with 
horticulture), which we consider an object of 
the first importance, and which has very justly 
been esteemed the strength of a nation; it is the 
blessings of peace, and the sinews of war. 

It has been proposed as a subject of inves- 
tigation, ^^ the best means of increasing the 
^' quantity of manure." This we consider a 
work of creation, and a vain pursuit for the 
creature to follow. 
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Whilst the chemical agriculturist, or agri- 
cultural chemist, is wasting his time and abu- 
sing his senses, leading thousands after him, to 
determine what chemical name he shall give 
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to mmnxep or that matter which is the food of 
Vjpgetablesy the sag^ious huabandman is applyr 
ing it for the use ^f his fellQw-creature» and hif 
pwa ^molumeat 

The agricultural m^ hp^twultural chemist 
would employ his time tQ better purpose in aua^ 
lysingsoils where certain kinds of trees and vege- 
tables grow and flourish best, from which a table 
could be made put^ th^ wpuld enable any man 
about to plant an orchard, to chuse i^u^h tree« 
as suited best his soil ; or, if he had the choice 
of soil, to chuse that, suited to the kinds he 
wi^ed to rear. We eonceive the best and 
surest method to attain this end, would be to 
examine the soils where plants grow spontanea 
ously. The same advantages would be derived 
to Q^her vegetables. The great utility of such a 
taWe must be obvious to every one* 

As increasing the quantity of manure is to- 
tally out of the question, and as it is of no con- 
sequence what name we give to that matter 
which gives nourishment to vegetables, I be- 
lieve it to be a first principle, and can never be 
discovered in its simple state more than the 
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soul of man * ; that it caii neither be increased 
nor diminished by human power. It may 
change its place from one body to another, but 
itself cannot be changed. But knowing where 
it resides ; that is, in all animal and vegetable 
substances, there are three things I wish to re« 
commend to the attention of the husbandmjin 
and to that of the nation* 

The first, to seek it out where it is lying hid 

■ 

or buried. 



* Some think they have discbyered the. pabulum vegcr 
tahiUy and call it carbon, hydrogen, oxygen, azot, &c. 
*< others say, that no one principle affords the pabulum 
*' of vegetable life, neither carbon, hydrogen, azot, nor 
<' oxygen alone^ but all taken together, in various states 
'< and combinations;^ consequently, the pabulum must be 
various. We - confess our incapacity to understand any 
more of tibis pabulum by these terms, than we did by the 
old word, manure. We look upon seeking dut the pabulum 
vegetabile, or soul of vegetables^ not quite so rational as 
seeking for the philosophers' stone ; but we have made a 
much greater discovery,^- we have found that diamond is 
pure carbon^ and that charcoal is impure carbon ; we have, 
therefore, only to purify charcoal to get diamond, morepre^ 
6ious than gold* 
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The second^ to preserve it, when we have 
got it. 

The third, to reduce these substances which 
contain it, to that state in which they readily 
part with it to nourish growing vegetables. 

With regard to the first, we wish to mention 
uncultivated grounds full of the roots of vege- 
tables^ which, by cultivation and the assistance 
of^me, are reduced to a state of putrefaction^* 
which makes them readily part with that mat- 
ter which enters into other vegetables for their 
nourishment and growth. 

We do not believe that there is any of this 
nutritLve matter in lime itself; but that it pro- 
motes vegetation in two ways. 

» • 
« - » • ■ 

f ... 

By its putrefactive quality reducing any ani- 
mal or vegetable substance in the ground to 
that:state by which the nutritive part can be 
taken up by other vegetables : \ 

And, by its expanding quality, opening the 
soil, and allowing the growing vegetables to 
send forth their roots with greater ease to col- 
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lect nourishment For it h^ b6en bbserved 
that grounds which haVe been limed and fully 
cultivated, are not ameliorated by a second 
liming. 

I have the same opfeuoii of burtit day to of 
lime, — that it contains none of the vegetable 
food, but that it promotes vegetation by open- 
ing the i^L It k pfobstble, too, tbslt it may 
promote vegetation by producing a cerfanb de- 
gree of heat on getting tain. I have m^e 
some expei'Iments on this, but not sufficient to 
warrant ^ general conclusion. The tempera- 
ture of the atmosphere was 48% the earth S^^ 
the burnt clay 52° ; on mixing it with a quantity 
of water it rai^d the thermometer to 58*. I re- 
peated the experiment several times at difTerernC 
periods, and found that it raised the thermcM 
meter from S to 6 degrees. I did not, however, 
find the same effects when the temperature of 
the atmosphere and earth was greater than 
above stated: that it keeps the soil open, I am' 
perfectly satisfied from expefrience. 

And, in this respecJt, I have reason to think 
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hat it win be preferable to lime by retaining 
his power longer. 

The next thing we wish to take notice of on 
his head, is, many places where vast quantities 
of this vegetable matter are lying hid or buried ; 
what is commonly called vegetable mould. 
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Very little advantage has been taken of this 
so far as I know. Almost the only use which 
I know has been made of it, is trenching, which 
raises new mould containing the vegetable food 
within reach of the growing vegetable root?, 
while all the matter below lies dormant. 



Where grounds are mountainous or rocky, 
and cannot be cultivated, the vegetable matter 
may be extracted by planting them with forest 
trees, which send their roots into the crevices 
of the rocks, and draw the nutritive matter or 
manure to the trunk and branches, and so with- 
in the reach of man to make what use of he 
thinks proper ; and it is believed that such 
grounds, in time, will reward the husbandman 
little worse than those that are capable of other 
modes of cultivation ; for the trees continually 

teddine their leaves afford a constant source 
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of manure* while the wood becomes of great 
value for mechanical purposes, none of which 
need ever again be lost to the use of man. 

As most vegetables, especially those which 
are most useful, do not require a deep mould, 
it certainly would be of advantage to the far- 
mer, and a benefit to the country, to remove 
a part of this mould where it is too thick, and 
lay it on grounds where it is too thin j and we 
know that there are many places, — ^whole fields 
and large tracts of land,— ^where this fine mould 
is lying untouched since first it was formed. 

We may observe here, that soils might often be 
improved at no great expence. For we have ob- 
served one field too much inclined to clay, and 
another, at small distance, too much inclined 
to sand, a part of which might be transposed, 
and both ameliorated. 

^* • . . * - * 

It frequently happens, too, that the soil of a 
field is too muchiclay, while the sub^soil is sand, 
and vice versa ; these being mixed, the same 
benefit would be obtained. 

a 

The second object J pointed out, to preaenre 
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the manure when we have got it, is of the 
greatest importance. 

The fkrmers are very attentive to this object; 
but all their efforts can avail but little, while al- 
most the whole produce of the fields is car*- 
tied to great towns, swept into the commoa 
sewers, and sent to the oceam 

A very strange notion has been entertain-* 
ed, that manufactories are of benefit to agri- 
culture* 

They may b6 of advantage to the farmer in 
disposing of his crop ; but it must be a loss t(^ 
the ground, where so much of that matter, which 
is given by nature for a succession of crops, is 
carried off and no return made. For though a 
few acres about a great or manufacturing 
town are enriched, it is at the expence of 
ten times the number at a distance. Therefore, 
as great towns are numerous and daily in- 
creasing in population, the only remedy for 
preserving our manure, is saving the coinmon 
sewers, which might easily be done by ma- 
chinery. A steam engine could be erected 

for a few thousand pounds^ capable of raising 

B 
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every drop of the greatest common «ewer fix 
Great Britain, which could be carried in 
pipes, under ground to any distance, and be 
much less a nuisance them they are at pre^mt ; 
and wh^re th^r^ i^ a flatural declivity, there 
wQuId be QQ occasioa for an engine ^ 

This is an object which I have \osxg had in 
view, and had long ago mentioned it to some 
who certainly had much in their powers 
Whether I shall ever aee it put in execii-i 
tion I know not ; but I am persuaded that 
future generations will laugh as much at us 
for this neglect, as we do at our ancestors 
for throwing the dung of the streets, &c. fec^ 
into the rivers, and with better reason, for 
it is the best part we send to the ocean. 

It would be difficult to calculate the value 
of common sewers ; but we conceive what 
goes out of every great town equal in value 
to what comes into it; for nothing is lost 
in nature* 

The third object I pointed out,-^reduc- 
ing those substances which contain the ve- 
getable nutriment to that state in which 
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they readily jgive it out for the purposes of 
vegetation. This is a subject so universally 
Well known, that I need say very, little on 
it. Every person the least acquainted with 
agriculture or horticulture, knows that they 
require to be reduced to a state of putrefac- 
tion ; and they know how to promote putre- 
faction, and mix them with the soil. I have 
only to observe that air and moisture are ne- 
cessary for reducing th^se substances to a 
state of putrefaction : this, however, requires 
a little regulation ; for, if ^the moisture is too 
great, it will prevent the action of the air ; 
and if too small, it will be evaporated and 
the matter dry. To allow the action of the 
air to have full effect, it is also necessary that 
too great a quantity of the materials should 
not be laid together at once, but to add, af- 
ter the putrefaction is fairly begun, gradually 
to the he^^p, keeping it moderately moists 
Animal substances and green vegetables have 
moisture enough in themselves, and do not 
require any additional, except where the pro- 
cess goes on so rapidly as to produce a very 
great degree of heat, dry up the substan- 
ces, and threaten combustion. 
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All the writers on the vegetable physiology 
^hoih i have consulted, point out the analogy 
between it and the animal* 

I'hat a knowledge of the one may contri- 
bute to throw light on the other, there can 
be no, doubt; but if the analogy is carried 
too far, it will have a contrary effect, and lead 
into obscurity and confusion, from which we 
will never bd able to extricate ourselves. We 
conceive it a rilot'e natural and easy 'way, to 
begin iristruction with the most simple, and 
proceed from that to the more complex and 
intricate. Had the vegetable system been 
studied with the same assiduity as the animal, 
more light would have been thrown on the 
animal from the vegetable, than what has been 
thrown on the vegetable from the animal. 
We look Upon studying the animal system, 
to attain a knowledge of the vegetable, like 
learning arithmetic by beginning with algebra, 
or mathematics with conic sections. 

This seems to have been the practice of 
those writers, who appear to have been medi- 
cal men, and carried with them all their ana- 
tomical terms and physiological notions, right 
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or wrong, into the vegetable system. *' Cor^ 
tical beds^ cellular coverings^ cellular te^tures^ 
reticular textures^ parenchematous membraneSy 
proper vessels^ lymphatic vessels^ neroes^ lungs, 
arteries^ veins^ placentas^ umbilical chords^* &c. 
&c. &c. &c. When all these are ranked up 
with phlogiston, caloric, carbon and azote, mercy 
on us ! where are w^ ? we can neither ad 
vance nor retreat. We are entangled in nets, 
and suffocated with phlogiston. Men of ^or- 
dinary education and abilities, terrifiecj to 
enter into la world of such learned wprds, ^s 
they would be into a world of spirits, give up 
the study, thinking it fit only for Rosicrucians 
and lUuminati. But, wonderful to tell J after 
having placed all these vessels in both wood 
and bark of a tree, they inform us that there 
is nothing like them to be found in either. 

To avoid getting into this labyrinth, it is 
more necessary to shew the difference of the 
two systems, than to point out the analogy. 

The animal and vegetable are so very difr 
ferent in their structure and physiology, that, 
though there is a general analogy, there are 
but few particular cases where any rational 

B3 
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comparison can be made. They sire difierent 
in their formation, they are different in 
their manner of grd wth^ and they are different 

in the manner they receive their nourishment. 

t ... 

All the parts of an animal are perfectly 
evolved at a very eariy period, and a complete 
animal formed, which cannot be divided and 
iftultiplied (into ,more). All the parts grow and 
increase in size by extension^ till the age of 
ftiaturity, after which they decline, without £| 
possibility of being revived, pr any substitution 
being made. 

Trees do not grow and increase in siKe by 
extension j but by addition or accretion ; every 
part,' — trunk, roots, and branches receiving an* 
nuaUy an additional shoot5 joined to the for^ 
mer by a kind of cicatrix, which increases 
them in length ) and an additional coat or lay. 
cr, which increases them in thickness. New 
members, roots, and branches are added to 
the tree, during the whole time of its growth, 
till it arrive at maturity ; and even after that, 
at least, what has commonly been called ma- 
turity, they can be revived and new ones 
producedt 
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A tree can be divided ^nd multiplied int<* 
jiny number* 

In the animali the substances formed in 
jdiffferent parts of the body are either throwit 
out by excretory oi'gans, or returned into the 
System ; in the vegetable, the substances for*^ 
med in difierent parts are neither thrown out, 
nor returned ipto the system, but remain 
in these parts till they are taken off by the 
hand of man, or the part destroyed by nature, 
The animal receives its nourishment from 
a mass throijrn intq a common reservoir. The 
vegetable draws its nourishment through mahy 
minute channels, and they depend on different 
patts of the atmosphere for their existence. 
Though "it must be admitted that vegetables 
have sensation^ it is different from that of 
animals^ and is merely a capacity of being af- 
fected by external agents ; but the animal 
has a voluntary power in itself. We cannot 
explain this better than by the comparison 
between day and night animals : the action of 
Jight on the eye of the day animal gradually 
ponttacts the pupil, but the night animal 
contracts or dilates it suddenly at pleasure, 
^t the same time, as every person has pai4 
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more or less attention to the animal economy, 
but few to the vegetable, it will be necessary 
occasionally to have recourse to analogy by 
way of elucidation. To undeif stand the phy- 
siology of a tree, it is necessary to know some- 
thing of its structure j and as few have stu^ 
died the anatomical structure of the animal 
body, it is necessary to give a definition of a 
few of the terms which writers hav^ carried 
\ixio t^ie yegetabl?. 

A vessel, in the animal body, is a pipe or 
hollow tube for conveying blood, or any flui(J^ 
to different parts of the body. 

By circulation is meant the course of th^ 
blood, which moves in a continued round in 
these vessels. 

Reticular textures, or net works, &c. &c. &c> 
convey no idea of me j we will not, therefore^ 
have any occasion to use them. 

We do not mean, however, to enter into the 
minutiae of either system ; for we do not 
pretend to such powers of vision as some, to 
jf^e in the seed a complete tre^, trunk, roots> 
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f}ranche9> leaves, flowers, and the fruit of 
many years to come ; nor the nerves in the 
hairs of an old wig : And it is to be understood 
that we refer only to the more perfect animals, 
and to the more perfect vegetables, which we 
reckon treeSf 

A tree has commonly been divided into 
three parts — the trupk, the root, and bran-* 
ches ; we have presumed to add a fourth, the 
bulb,* for reasons which will appear afterwards. 
The substance of the tree has likewise been 
divided into three, — the bark, the wood, and 
the pith : we shall consider each of these in 
^he above order. 



OF THE BARK. 

The bark is a general covering, and consists 
of three coats or layers j the outmost is transk 
verse, i. e. its fibres run across the tree at 
right angles ; the next is longitudinal, and 
lies immediately under the former j the last is 

* The bulb is that part which coxmects the trunk aail 
^ot. 
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always evidently longitudinal^ is a thin smooth 
membrane j 'we call this the periligneutn> be- 
cause it immediately surrounds the wood. The 
use of the bark is to defeiid tfee ttee from the 
injuries of the air, and to form a passage 
for the sap to ascend between^ it and the wood| 
for the nourishment and growth of the tree. 



OF THE TRANSVERSE BARK. 

This bark consists of three coats or layers ; 
the outermost is extremely thin and dry ; the 
iiext in all trees is considerably stronger, but 
is very different in different species. In some, 
as the cherry, birch, &c. it is very strong; 
in the last, it consists of two layers which are 
easily separated. The last coat or layer is 
succulent, of a green colour, and extremely 
thin and delicate ; this layer adheres more 
firmly to the longitudinal than to the trans- 
verse, but we have ranked it with tiie last, 
from the direction of its fibres. As the first 
and last of these coats are .of little considera- 
tion in practice, except that the first or outer- 
most, in some trees, shews an early symptom 
of constriction, by exfoliating in very small 
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scales, forming a rough appearance ; but as it 
is scarcely perceptible in others, and as the 
last generally remains upon the longitudinal 
when the rest of the transverse bark is taken 
off, when we speak of this bark* we refer to 
the middle or strong coat which is properly 
transverse** In pear and apple trees this bark 
is very weak compared with the cherry, but 
is very different in different varieties of th^^ 
pear and apple. 

Duhamel says the direction of the fibres of 
this bark, which he calls epidermis,* is evi- 
dently transverse in the cherry, plum-tree, 
&c. ; but there are others where it is not at all 
manifest. 

I have not observed any, where it is not quite 
jnanifest by a trial of its strength. 

He rightly observes, that this membrane 
is always thrown off by nature j but he is cer- 
tainly mistaken, when he says it is always re- 



f The outer coat of the traiuverse might more properly 
be called epidemiis* 
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generated, and, like the epidermis on the IiUr 
man body, is continually and imperceptibly 
destroying and repairing itself. 

I have never observed the transverse bark 
of a tree regenerated, nor the cuticle of the 
human body thrown off, but by disease qr 
lesion. 

That the regeneration of the vegetable epi- 
dermis is a mistake, may be learnt from 
Duhamel himself. He informs us that he 
took the bark entirely off a cherry tree, and 
defended it from the rays of the sun, p^nd the 
injuries of the air j that a new bark was formed, 
and a new epidermis ; " but this epidermis was 
quite different from the epidermis natural to 
the cherry tree :** thpn it was some other 
thing. He next tells us, that, in some case§„ 
the epidermis is readily regenerated, and, in 
others, it is not regenerated at all. He s^-ys 
every body (^tout le monde) may have observecj 
that the epidermis does not regenerate on 
pears which have been damaged by hail or 
caterpillar. By a stretch of imagination we 
could believe that caterpillar, by some poiso- 
nous, chemical quality, acting on the bark 
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below, might produce such an effect ; but it 
is impossible to conceive how hail, which acts 
purely mechanically, can prevent the regene- 
ration of the epidermis, if it were naturally 
inclined to do so. 

This, which he calls a new epidermis, is no- 
thing but a thin pellicule without organization^ 
formed of an exsudation from the longitudinal 
bark dried by the sun. 

We cannot conceive for what purpose the 
epidermis should be constantly destroying and 
constantly repairing itself; nor can we see any 
analogy between the human and vegetable 
cuticle, except that they are both external 
coverings. The use of the one, which is given, 
to man only, is to defend the -tender feeling 
of the nerves from the rude contact of exter- 
nal substances. But surely trees cannot have 
more need of a cuticle for this purpose, than 
those animals to whom nature has given none. 

The use of the transverse bark appears to 
be solely to preserve the cohesion of the longi- 
tudinal, and support the tree in its infant 

* 

state ; for we find this bark, as the tree ad« 
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vances in age and strength, liiiiversally throwa 

This membrane, in some species of trees^ 
as the cherry, the birch, &c, is very strong j 
in others, as the pear and apple, much weaker : 
but this want of strength in itself is compen- 
sated by its firmer adhesion to the longitudinals 

Duhamel says that, when a tree is in a 
full state of growth, the epidermis is easily 
separated from the bark below, what he calls 
{Enveloppe cellulairej. This is certainly true 
in relation to those trees which have the trans- 
verse bark very strong, as the cherry, birch^ 
&c. ; but I never find it very easily separated 
in those which have it weak, as the pear 
^ and apple trees. He observes, as a wonderful 
circumstance^ that those trees that are sickly 
(langvissantsj^ and grow slowly, throw off the 
epidermis sooner than those that are healthy 
and grow faster. Mistaking the effect for the 
cause, is the reason of his surprise at this phe- 
nomenon : the tree does not throw off the bark 
sooner because it languishes, but it languishes 
because it is bark bound ; and bursting the 
-bark, is the only relief given by nature. 
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This bark contains little moisture, but ex- 
pands in some trees to a considerable extent. 
It does not, however, increase in strength to 
the increase of the tree ; nor does it expand 
during the whole growth of the tree, but, at a 
certain age, is ruptured and thrown off in dry- 
flakes. The age at which thi^ takes place, is 
different in different species of trees, and like- 
wise varies from the situation and soil. The 
beech is the longest of any tree I am ac- 
quainted with, in throwing off the transverse 
bark, and rupturing the longitudinal j perhaps 
this may be the cause why the beech so often 
dies young. 

The strength too of this bark seems to be 
influenced by climate, for I find it very dif. 
ferent in strength, upon trees of the^ same 
kind growing upon walls, and upon those on 
standards ; that on standards being much 
stronger than that on walls. This may be a 
criterion to judge what kinds zre Jittest far 
standards, and what for ^waUSy and what are 
best suited to the climate. 

As it is probable that soil may have similar 
effects with situation, at least that it may contri^ 
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bute a share, I would recommend tothe attention 
of the planter to study what soils most produce 
this effect on certain kinds of trees, and what 
not ; which will enable him to discover what 
kinds are best suited to certain soils. 

It is worth observing, that, though this bark 
is thrown off in flakes from the trunk and 
branches as the tree advances in age and size, 
it remains succulent on the roots during the 
life of the tree. 
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OF THE LONGITUDINAL OR MIDDLE 

BARK. 

This bark lies immediately below the trans- 
verse. The thickness of this bark is always 
in proportion to the age of the tree, and in 
proportion to the age of that part of the tree 
which it covers ; of consequence, thickest 
nearest the root, and gradually thinner towards 
the top and extremities of the branches. 

• In some, as the beech, the birch, &c. the 
fibres, or rather -the fasciculi of fibres, running 
short way in straight lines, but dividing and 
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runmilg obliquely into one another, and leaving 
interstices, gives it the appearance of a cellu- 
lar substance, so that the direction of the fibres 
is scarcely observable. I have not, however, 
found any, where it could not be discovered 
by a trial of strength by breaking, or observ- 
ed by a transverse cut with a blunt knife ; 
and it may always be known from the form of 
these celld, which a^e oblongs and, as it is 
made up from the intnost barks of successive 
seasons, we conceive it must be longitudinal. 
In others, as the pear and apple tree^ it is quite 
discernible, esfiecially in the last, and in some 
varieties more than in others. 

In some trees, as th^ elm, the oak, &c. it is 
n6t only discernible, but of immense strength j 
and it is made up 6f many layers, which se- 
parates easily, though not in perfect coats, as. 
the fibres are interlaced with one another. 
This bark, in the cherry tree too, is of very 
considerable strength, and separates in the 
same way } but the fibres axe not so much in- 
terlaced, which makes the cohesion of the bark 
weaker. But even in these,- the most distinct, 
the organization of the outer part of this bark 
it always destroyed by age, and no direction 

C 
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of fibres can be known, though the part below^ 
always remains unaltered^ if not injured by 
the pressure or stricture of the outer part 
continuing too long. 

This bark or covering increases in thickness 
as the tree advances in age, till, by its increase^ 
together with that of the wood, the transverse 
bark is thrown off, when it is ruptured and 
imperfectly exfoliates in dry flakes. The longi* 
tudinal bark is composed of the inmost barks 
of preceding seasons, and, of consequence^ 
consists of as many layers as the wood it co» 
vers is years old, mintis one* 

When this bark exfoliates, or is taken off, 
a new bark of the same kind is always generk- 
ted below.— If the inmost bark is not destroy- 
ed, and even when it is, if to small extent, or 
if the wood is defended from the air by any 
covering, both will be regenerated. 

If the inmost bark is regenerated, the longi- 
tudinal must be regenerated also, because tlie 
latter proceeds froi^ the former. 

In scmie trees this bark arrives at a very 
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great thickness, and when it is taken off re- 
generates and thickens amazingly fast. When 
a part is left, it exfoliates and is thrown off by 
the part which is formed below. 

The use of this bark seems to be chiefly, if 
not solely, to keep the inmost bark moist and 
preserve its elasticity ; for which purpose, 
from its spongy texture, it is well adapted ; ' 
buty by age and exposure to the weather, it 
becomes so hard and rigid that it has a con- 
trary effect j and we see nature, to relieve 
herself, throwing it off imperfectly in dry 
flakes. 



OF THE INMOST BARK. 

The last or inmost bark lies immediately 
under the former, next the wood. 

As the inmost bark is the most essential to 
the tree, it will be necessary to be a little 
more particular on it. This bark is always 
evidently longitudinal, is thin and smooth on 
the side next the wood j but the opposite side 
has its fibres so interlaced with tho^e of the 
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longitudinal^ that it is difiScult to separate 
them. 

The inmost bark is always of close texture^ 
and possesses a considerable degree of strength 
and elasticity. I had formerly said . that I 
had not made a perfect distinction between 
this and the last mentioned bark, but the dif- 
ference of structure, especially in some trees, 
the difference of qualities * and the difference 
of functions entitle it to a complete distinction. 
It is to be observed, however, that this bark 
passes every year to the longitudinal, while a 
new inmost bark is added next the alburnum. 

When the inmost bark is taken off a tree or 
branch all round, to any considerable length, 
they will not live long beyond that part ; they 
will, however, live and grow for some time 
from what they receive from the atmosphere, 
and from the earth by^ the alburnum, till it is 
dried by long exposure to the air, and rendered 
impervious to the sap. 

* This difference of quality is particularly observable in 
' the bark of the oak^ the inmost containing none of tbe 
•tanmn* 
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Wken a part of this bark i& iak%n oS one 
side, the cut edges T;rill adhere to the wood^ 
and preserve a passage for the sap on the op- 
posite side^ and save the tree or branch* In 
this case the wood increases no more qn the 
barked^ but on l^e unbarked side. Thisf shews 
that the wood is formed by a deposition from 
the sap, between the alburnum and, inmost 
bark. When the inmost bark is taken off all 
round, to short extent;, it will be regenerated. 

How long a tree or branch will live after 
the inmost bark has been taken off all round, 
to a greater extent than it will regenerate, 
will depend upon different circumstances, as 
the species^ the age and size of the tree or 
branch j the climate, and the •capacity of the 
alburnum to resist the action of the air. 

To what extent this bark will be regenera- 
ted, without the barked part bei^g defended 
from the air, will d^end upon the same cir- 
cumstances as above ; but we believe it will 
seldom exceed one-half inch. But if the bark- 
ed part is defended from the air, it will be 

regenerated to almost any extent. 

Cs 
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We have observed that when this bark has 
been taken off all round, to a greater extent 
than it will regenerate, and the barked part 
left exposed to the air, the part of the tree or 
branch above the incision increases more in 
thickness for one year than the part below : 
the same effect takes place although the part 
is covei^d, but the bark is regenerated and the 
branch is preserved, 

I 

\ 

This, however, only takes place when there 
are more lateral branches and leaves abpve the 
incision than below it, because the part below 
the incision having less surface exposed to the 
air, will receive less of that maturing influence 
from the atmosphere which converts the sap 
into wood j the*sap going to the formation of 
new branches, to supply the loss it has sustain- 
ed by cutting off the communication it had 
with the atmosphere ; whereas the part above 
the incision, having more surface exposed to the 
air, will receive more of that influence, to con- 
vert into wood and fruit that sap it receives 
from the earth by the alburnum. 

It has been observed, that where annular 
incisions of the bark to the wood have been 
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2nade on the trunk or branches of a tree, es- 
pecially the vine, that the fruit above these 
incisions comes sooner to maturity, a larger 
size, and finer flavour. 

The result of this experiment has been ad- 
duced as a proof of a descending sap, because 
it is concluded that the incision prevents the 
descent of the sap, which then goes to the 
nourishment of the fruit instead of descending 
down the treej and this too has been given 
as a reason, why old fruit trees bear better 
Ihan young ones ; the hard, rigid b^rk stopping 
the descent of the sap. But we can easily con.'- 
ceive how the fruit may ripen sooner, and, of 
eomeqziem^ey /eome to a Jarger §ize, and have a 
finer flavour, without the supposition of a de- 
scending sap i because the tree above the bark- 
ed part being deprived of a part of that cold 
sap which it draws from the earth, jyid at the 
same time having the full influence, of the at- 
mosphere, heat and light, the sap which it re- 
ceives by the alburnum will be sooner convert- 
ed into nourishment for wood and fruit. : _ 

If the whole sap or noui^ishment from the 
earth ascended by the alburnum, as some say, 

C4 



40 



and the descent by the hmer harb stopt^ 
the part above the incision would scan he surr 
charged and disease ensue, we might say apo-- 
plexy ! and the part below, being deprived «f 
the benefit of the atmosphere, would certainly 
die. For we are of opinion, that if a tree were 
completely deprived of the benefit of dth^ 
earth or atmosphere, it could not live (82^.) Bat 
in this case it is supported, abo've the incision^ 
from the earth, by the alburnum ; and belmix, 
from the atmosphere, by the lateral brandbei»» 
Here we are presented with two beautiful in- 
stances of that principle^ of self-preservation^ 
which nature has^ implai^ted in every animsd 
and every vegetable for the preservation of the 
species {Qth) : when a ring of this bark is^ taken 
ofi^, the part below the ring, being deprived of 
the benefit of the atmosphere, sends out »ew 
branches and leaves ; and the part above, being 
deprived of the benefit of the earth, sends <iut 
new roots to supply thte loss. 

As the animal body increases by continued 
extension of all the parts, it is necessary there 
should be a continued circulation of nourish- 
ment through all these parts. 
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But as the tree increases by addition^ and 
that only periodically ; and as none of these 
substances, formed in different parts of the ve- 
getable, are returned into the system, as in the 
animal, we can see no necessity for a circula- 
tion or a desi^ending sap ; and as a tree in- 
creases, > c^/i^ri^ l^onk^, in proportion to the 
quantity of vegetable* matter in the soil, we 
conceive the matter of increase arises solely 
from the earth ; and, as it ascends, is convert- 
ed into wood and fruit by the action of heat 
and llight ; and, as the action of these, at least 
heat, gi^es motion to the sap when they cease 
to act, all motion of the sap, and increase of 
the tree, is suspended till the return of the sea- 
son when their powers are again exerted. 

Though we know that air is absolutely ne- 
cessary* for the formation of both wood and 
fruit, the subject is yet in too much obscurity 
for us to give a name to that which the tree 
receives from the atmosphere. But we know 
that the principal agents are heat and light ; 
and that their influence penetrates to every 
part of the tree j but we cannot venture to call 
it sap or substance from which the wood and 
fruit are formed, more than we can call the 
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h^iit of a hen the sap or substance £rom which 
the chicken is formed. 

There is no doubt, however, that the 'vegc- 
table takes up a great proportion of that part 
of the atmospheric air, called inflammable air, 
or hydrogen ; and rejects th^t part, called 
vital air, or oxygen ; that the animal, on the 
contrary, takes up the vital air, or oxygene, 
and rejects the inflammable, oi* hydrogen; 
hence it appears that the animal and vegetable 
are so far dependant on one another^* But it 
appears that there is something wanting to 
complete our knowledge: for the vegetable^ 
though exposed to the air, cannot live and 
grow, nor produce any of those substances na>> 
tural to it, as essential oils, &c. without the 
agency of light. But the privation of Ught 



• Although the animal and vegetable are thus subser« 
vient to one another, we believe that every part of the 
atmospheric air is, in some way or other, necessary to both 
animal and vegetable. There can be no doubt that ijt is 
long exposure to the air^ which gives the acid^ the bitter, 
the astringent, and tannin to the bark^ for the new or 
last formed bark does not possess these qualities, it is probfi* 
ble that oxygen is the principal agent in forming these. 
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does not deprive the animal of any of those 
properties or functions, as both earth and air 
are necessary for the growth of the tree, and 
production of fruit ; we conceive, for this end, 
there is a just proportion between what the 
tree receives from the earth, and what it re- 
ceives from the atmosphere. 

If both earth and air are necessary for the 
Ufb and existence of a tree, it follows that a cer- 
tll;in proportion is necessary to constitute health. 
This proportion will be different in different 
kinds of trees, and likewise vary from the 
situation and soil ; and we conceive that cus- 
tom will do a great deal in the vegetable as 
well as in the animal ; for we have repeatedly 
observed trees growing in a wet soil not hurt 
by irrigation, while those growing in a dry, 
were entirely and suddenly killed by it. 

We know, from trees upon south walls, hot 
walls, and branches turned into forcing houses, 
that the air, heat, and light, have more influence 
on maturing the fruit, than the earth. It is 
therefore fair to conclude, that where the ma- 
turing principle from the atmosphere predomi- 
nates, the fruit will ripen sooner j and it may 
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be made to predominate, either by increasing 
it, as by south walls, hot walls, &c. j or by di- 
minishing the growing principle or cold sap 
from the earth, by annular barking, transverse 
incisions of the inmost bark, and ligatures. 

The first of these methods, — ^increasing the 
influence of the atmbsphere by forcing houses, 
hot walls, and south walls, — is very limited. The 
last,— diminishing the quantity of sap from 
the earth by annular barking, — ^is universal, 
and at- the same time much more powerful ; 
besides, it is wdl known that- fruit growing 
upon walls is never equal in quality, tsfitet and 
flavour, to the same kind growing upon stai>d- 
ards : we can give no reason for thjs differeiK^e, 
but the difference of light. 

From these observations, and particularly 
from the experiments of annular barking, &c., 
it appears that the fruit does not ripen sooner 
from the stoppaga^of the descending, but from 
the stof^age of a part of the ascending sap j 
and, on tlie same principle, annular barking, 
transverse incisions of the inmost bark, and 
ligatures, by cutting off a part of the cold sap 
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£r0m the earth, and casting * the balance in 
favour of the atmosphere, throw the tree or 
branch sooner into a bearing state ; and we 
believe that the barrenness and canker of fruit 
trees, in this climate, is not solely and directly 
owing to the want of heat, but partly to the 
great quantity of moisture with which the earth 
is almost constantly loaded. 

In short, we conceive that fruit will ripen 
fiooner or later, /as the growing principle from 
the earth, or maturing principle from the at- 
mosphere, prevail ; but we do not believe, 
when deprived of any part of the formqr, that 
it will, caeteris paribtiSy arrive at a greater size. 

On the same principle we find com and 
other vegetables ripen sooner in ^ dry and 
clear season, than in a wet and i^udy one; 
and, likewise, on a dry, sooner than on a wet 
soil J but we certainly do not find them arrive 
9t a greater size oi: stature. 

The experiment on the vine k not con* 
elusive on this point j. for fruit does not in^ 

* Gr, more properly speaking, restoring. 



46 



crease during the time of growth in an aritli^ 
metical progression. From its formation it 
increases very slowly, till it begin to ripen ; 
after which it increases very rapidly : so, in the 
unbarked tree, the cold comes on before the 
fruit arrive at that poiqt from which its growth 
is accelerated, and stops it altogether. 

So this question occurs. Would the unbarked 
tree, were the weather to continue favourable, 
produce fruit of equal size with the barked 
one ? 

This question can only be determined in a 
warmer climate, a forcing house, or on such 
trees as bring their fruit to maturity very early 
in the season. 1 have no hesitation, however, 
to give an answer to this question, a priori^ 
that the unbarked tree will certainly produce 
the largest fruit. 

Why old trees bear better than young ones^ 
depends upon another cause, which will ap- 
pear afterwards. This cause, however, will 
make them bring their fruit sooner to maturi- 
ty, the same as a ligature. That ripe fruit 
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should have a finer flavour than unripe, surely 
cannot be wonderfuU 

There is another circumstance attending 
annular incisions of the inmost bark, which, at 
first thought, would still more suggest the idea 
of a descending sap j that is, that bulbs are 
formed at the upper part of the incision. But 
this is only the principle of self-preservation 
implanted by nature in every animal and every 
vegetable. The tree, when deprived of that 
support it receives from the earth by the roots, 
attempts to^ send out new roots by forming 
bulbs, as preparatory to new roots, and only 
requires earth within its reach to accomplish 
this end. Agreeable to this, we find those trees 
which grow readily by cuttings, forming bulbs 
or burr-knots on every part from which they 
send out roots when planted in the ground. 
But there is no occasion for a descending sap 
for this purpose, because, when the sap above 
the incision is deprived of the support of the 
bark below, it will naturally, from its gravity, 
&11 down and form a bulb ; and were it not for 
that law of natui>e by which she repairs losses, 
which in this case is brought about by the 
action of the air making the cut edge of the 
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b^rk contract and cling to the wood^ ?lhtf 
whole sap would run out ; ai^ the whole blood 
in the animal body would flow from the rup- 
ture of the smallest blood-vessel^ did not the 
vessel contract, and the blood cioagulsiU^ tO: 
^ut up the wound. There cannot be a.etear^ 
proof that the sap ascends from the earth prich. 
cipally. by the inmost barkj that ia,' beftw^eQ' 
the inmost bark and alburnum > for when the 
communication is cut ofF^ the tree attempts to. 
open a new communication with the earth by 
forming new roots. If the sap ascended whol- 
ly by tb^ alburnum, there would be no oeeauoii 
for this. 

When an annular inciision of the iHrndst baidig 
is made upon a tree or branch, the part ntbotcr 
tiie incision, being deprived of whait it requires 
from the earth, sends out new rootsi ; smd tls^ 
part below, being deprived of what itdieriVed 
from the atmosphere, sends out newbranebet 
to supply the defect. 

It is to be observed, that the privart:ion itf 
both cases is o*ily partial ; for if it Weife totoly 
the part wouM certainly perish. 
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Tlius we see any part of a tree prepfared to 
grow to either roots or branches, according as 
it is circumstanced. 

I cannot here omit taking notice ' of a prac- 
tice I have been informed of by an intelligent 
gentleman. Major Weir, commonly followed 
in India, of making new trees of the branches 
of old ones. The method is this : bark a branch 
two or three inches in length j fix a ball of 
earth and cow-dung on the upper part of the 
incision, including a part of the bark, leaving 
the under part eicposed to the air j above the 
ball suspend a bottle or jar filled with water j 
put one end of a worsted thread into the 
water, let the other end be fixed in the ball j 
the thread, by captilary attraction,^ will draw 
the water from the bottle to the ball, and keep 
it constantly moist j roots are formed in the 
ball from the branch which is cut off, and 
planted ip the ground for a new tree. 

ft 

I have taken notice of this practice, because 
I consider it both curious and useful, and not 
generally known in this country. 

Some late writers have not only given it as 

D 
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theit* opinitm, but fixed it down as a certaitlty, 
that the bark is a congeries c^ roots ; that the 
new buds sending down roots or radicles to 
draw nourishment from the earth, form an 
additional layelr to the bark^ 

# 

y^e hitve heard of castles built in the air, but 
these always fall irom want of foundation ; but 
it would appear that buds bidlt in tJie mr maJke 
a foundation for themselves. 

It is juttly observed by Mr Knight, ^^ that 
i^ the inner bark, and annual iayers k& wood^ 
werte formed by tadkles^ descending from the 
bilids above, the stock must ultimately become 
covered with wood ^niriiar to that of the graft* 
by bei^ formed of the radicles of its buds ; 
krst the wood and bark of the graft never cle« 
fic^nd a single line below the original point 
<of junction/ 



» 



It is well known, from annular barking, that 
in no case wiU the bark descend oHe inoh» 

On the other hand* it is nm ei|ually wdUl 
known, that if the inmost bark is preservedt 
l^d the ^outer bark taken oflT, it will si^ put 
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bods in every pattof the oldest tree t m irfiort, 
the bud is not Ihe parent, but rather the eff^ 
4^iig ^ the bade. 

But, more properly speaking, the bud is the 
4)fl%>ring of the alburnum, for it arises out of 
ihe atburmisi, and in its passage through the 
bark carries tiie periligneumi^ng ^th it* 

It is true that where e cutting grows, the 
roots spring from the bark, and not from the 
irood ; but this only shews that the prineipal 
eottductor of the sap from the roots to the bud 
is the bark, and this conductor is the inmost 
bank in common with the alburnum. Hence, 
as a nem inmost bark is «uldad every year next 
the alburnuHi, the conductor of Boqrtsbment 
to the last buds will always be the inmost hark^ 
and hence the bark, or conductor of nourish* 
«ient to the firmer buds» being every year 
removed fitrth^r from the inmost, where the 
sap ascends, these buds from w^Dit of nom^ish^ 
ment die, and the branches decay and &1I dS^ 

Accordingly we observe the trees sddom 
send out bwis or bear fruit on mood aboit^e^ve 
or six yeio^ old ; and, as they do not comimvi* 
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ly bear on "wood under three years old, we 
seldom have fruit on the same wood aboye 
three or four years ; and we find the trees 
seldom canker till they arrive at this age. 

Besides maturing the fruit, annular barking 
will throw the tree or branch almost imme- 
diately into a bearing state ; that is, . if it is 
barked in one season it will be put into a bear- 
ing state the next ; but if the barked part is 
not defended from the air by some covering, 
it is at the risk of losing the tree or branch. 
If it is carefully covered with a piece of rag, 
the tree or branch will be preserved, the ring 
filled up with new bark, in four or five weeks, 
sometimes sooner, the wood increased, the 
fruit larger, sooner ripe, and of finer flavour. 
Partial ringing ; that is, cutting out a ring one 
half round the circumference, a simple trans- 
verse incision through the inmost bark, and a 
ligature, have similar effects ; but less in degree 
and less certain. In the regeneration of the 
bark upon the ring, it proceeds chiefly from 
above downwards, though some small advance 
is made from below upwards j sometimes they 
meet nearly halfway. I find it has been a pracr 
tice with sQQie, to cut the ring so narrow that 



53 



it may fill up with new bark without covering j 
but this is very uncertain, for I have oilen 
found that not a single hair's breadth of new 
bark was produced, either above or below. 
Ligatureis are not advisable, because they 
injure the health of the tree or branch. 

It is worth taking notice of the force exert- 
ed by the growth of the wood, in cases of an- 
nular barking. We know that a very weak liga- 
ture about a tree or branch will stop the 
growth and increase in that ,part altogether ; 
but, in cases of annular barking, I have frequent- 
ly known it rupture three or four rounds of a 
strong bandage^ 

Annular barking shews two things^ very im^ 
portant in vegetable physiology : the part 
above the incision, sending out roots, shews 
that the nourishment from the earth ascends 
chiefly between the inmost bark and alburnum; 
and the part below, sending out branches, 
shews that the influence of the atmosphere is 
communicated cliiefly through the same chan- 
nel. Indeed the one is a necessary conse- 
quence of the other; for where the most sap is, 

there must the influence of the atmosphere be 

Ds 
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mast required to cbavert it into wood and 
bark* 



Duhamel has placed all bis vessels^ 
carry the nourishment to the tree in then two 
last barks, arteries, lymphatic vessels^ proper 
vessels, &c. It is truly astonishing how he 
cduld entertain such an idea after his own ob- 
servations and ex|)eriments ; f6r he observes^ 
that there is nothing to be found in a tree si- 
milar to the vessels in the animal ^ that is^ 
pipes or tubes. 

He next informs us^ that he took die bark 
entirely off a tree, and covered it with wax 
and turpentine ; that a new bark was genera- 
ted below the wax and turpentine. 

I have done the same thing hundreds of 
times with a piece of rag, and found the same 
result. 

Hence it appears that all the functions were 
performed by the wax and turpentine, and by 
the rag, which were performed by the bark ; 
and we can scarcely imagine that there were 



55 



Itfteries, lymphatics, &c. in the wax and tur# 
pentine, or in the rag. 

There U certainly nothing in a tree similar 
to the blood or lymphatic vessels in the animal 
body! that is, pipes, or hollow tubes. If there 
were, motion could neither be given nor con- 
tinued in them without a strong vis a tergOj 
and a contractile power of these vessels them** 
selves, which vegetables do not possess. 

If there were any analogy between the ves- 
sels in the animal and vegetable, we should 
find these vessels increase, in capacity or dia* 
meter, in proportion to the increase of the body, 
because it requires more nourishment : but we 
find no such thing.' In the largest tree we 
cannot discover a vessel, even by the help of 
a microscope ; besides, we should find the re« 
ducent vessels equal in power or capacity to 
the adducent, which cannot be, without sup* 
posing that there are as many circulations as 
the tree is years old. 

What has been taken for vessels in the tree 
are merely canals or interstices, formed by the 
fasciculi of fibres j and were these to contract 
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on one canal, it would dilate another; and^ 
thus, as much impede the motion of the sap as 
promote it j whereas the vessels in the animal 
are distinct tubes which contract, each by 
itself, without affecting another. 

The motion of the blood in the animal body 
has properly been termed circulation, because 
it is constantly moving in a circle from the 
heart in one set of vessels, and returning in 
another set. But, there is no such thing in the 
vegetable ; for, if there were, there behoved to 
be a centre of motion within the tree itself, 
similar to the heart in the animal ; but no such 
thing can be found. 

The only thing in a tree, which can in any 
measure be compared to the animal vessels, is 
the whole circumference of the bark, tstken as 
a tube, whose cavity is filled with the wood, 
but not so close as to prevent the sap passing 
between it and the sides of the vessels, and the 
cavity in the centre of the tree which contains 
the pith. 

The motion of the fluids in the animal and 
vegetable, is very different in velocity : in the " 
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animal it is very rapid : in the vegetable ex« 
tremely slow; and it is very differently affect- 
ed by temperature. By a very moderate de- 
gree of cold it is entirely suspended in the ve- 
getable ; by a very low degree of temperature 
it is not at aU affected in the animal. 

Here we are naturally led to consider by 
what power or agency motion is given to the 
sap in vegetables. 

From what has been premised, it is clear, 
it must be totally different from that in ani« 
mals. 

We know that all fluids press nndiquaque^ 
and are only kept in their place by the pres- 
sure of the atmosphere. If this pressure is 
taken off, they will ascend in any tube, without 
any action of the tube itself, or any vis a tergo^ 
but the pressure of the atmosphere on the 
surface of the fluid in which the tube is placed. 

We likewise know, that if the particles pf 
any body are so minutely divided as to become 
specifically lighter than air, they will ascend 
without any other power whatever; and we 
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can conceive particles so minutely divided a9 
to be specifically lighter than air without being 
Converted iiSto gass. 

We are well acquainted with what is called 
capillary attraction. When we take all these 
circumstances into account, and that the Foot& 
of vegetables are truly capillary, we may con- 
ceive how motion is begun and carried on in 
the vegetable % i. e. we may understand it a» 
well as any other operation of nature, for our 
knowledge is only comparative. When any new 
phenomenon occurs, we say we understand it^ 
or do not understand it, according as we are 
acquainted or unacquainted with any thing si- 
milar to it ; though we do not absolutely un- 
derstand the one more than the other, but have 
only been longer acquainted with it Indeed 
the present appears to be one of the mo^ 
simple operations of nature. The sap is drawn 
from the earth by the capillary roots, and 
ascends by the fibres of the large roots to the 
bulb, from whence it is carried, by the fibres of 
the periligneum and alburnum, to every part of 
the trunk and branches : for we know there is 
no necessity for pipes or hollow tubes in this 
kind of motion j the fluids ascending readily 
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by any small thread or fibre ; and for this end 
we find the fibres of both the inmost bark and 
alburnum always longitudinal, from the extre- 
mities of the roots to the extremities of the 
branches. 

Hence it is easy to see the great use of the 
kimost bark* Its fibres are always extremely 
fine for conducting the sap; its texture is close, 
which prevents the evaporation of the sap 
ascending between it and the Wood ; and its 
near contiguity to the alburnum prevents the 
sap running into e body too heavy for ascent. 

So we consider the interstice between tiie 
wood and bark round the whole circumference 
as one capillary canal, the sap ascending by the 
fibres of both wood and bark. Hence we al- 
ways find here the greatest quantity of sap 
when the tree is in a state of growth. From 
l^is sap is formed an additional layer to the 
wood, and a new coat to the bark, every year. 

Hie inmost bark is only a great number of 
capillary fibres set in a circle, and those of 
the alburnum corresponding with them: in 
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short,,the tree is nothing but a bundle of capiK 
lary fibres. 

With regard to the descent of the sap, I 
can see no evidence of it j and, if I saw no- 
thing to the contrary, I might perhaps, like 
others, believe it lioithout evidence. We find 
there are two opinions among professional men 
of a descending sap : one, that the sap ascends 
in spring, and descends in autumn : the other^ 
that there is a continued ascent and descent at 
the same time ; that the sap ascends in one set 
of vessels and descends in another set, like the' 
circulation of the blood in the animal body. 
We look upon both these opinions equally void 
of foundation. With regard to the first, the sap 
cannot remain in the roots, for they have not 
capacity to contain it; and we do not find, 
them fuller of sap in winter than in summer. 
We cannot imagine that it passes every season 
into the ground ; and that the capillary roots 
have to extract thai every year what they had 
done the year before ; and we do not find the 
ground about the roots more moist in autumn, 
after the supposed descent of the sap, than in 
summer. Further, if the sap descended every 
autumn to the roots or earth, we should find 
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the new vegetation in spring begin at the root 
and gradually ascend ; but we find no such 
thing; we find the bark relaxed, the buds 
swell, and the blossom and leaves expand, as 
fiooa at the top as at the root of the. tree ; and 
we find the same appearance take place at the 
extremities Of the branches as soon as at the 
trunk. 

When the tree and branches are peeled so 
near that the action of the air evaporates the 
sap, dries the periligneum, and contracts the 
alburnum to a certain degree, without stopping 
the ascent of the sap altogether, a different 
phenomenon takes place. The vegetation in 
spring begins at the root and proceeds upwards ; 
the buds on the branches swell, the blossom 
opens, and the leaves expand, first at the trunk, 
and proceed gradually to the extremities ; 
and the progress is extremely slow j the blossom 
and leaves next, the trunk being fully expand- 
ed a month before those at the extremities 
shew any symptom of life. But notwithstand- 
ing this difference of the blossom, however 
strange it may appear, the fruit on the extre- 
mities of these branches, comes as soon to ma- 
turity as on the other parts of the tree. This 
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might'be a mean of preserving tlie fruit in thii 
climate, by keeping back the blossom till 1^ 
Berere &ost8 are past^ which so often deKtrojr 
it. There is, however, a rii^ of killing the 
branch ; there£ore, if any person Wisliea to trf 
this method, I would advise him to peel oidy 
one side of Uie branch, which will xetird ^le 
blossom and avoid danger \ and not to ]^1 
eailier than the middle of March, after the sap 
is set in motion* 

It is observed by a late writer, that a thick 
covering of rigid and imexpansibie bark gt)eal>- 
ly impedes the descent of die sap ; and of coiu 
SEequence kills the tree. It is a wdl know9 
fact, and observed by the same writer^ thyt 
die roots of trees, and a part near them, are 
more durable than the trunk and branches^ 
May it not be asked, if an interruption to die 
descent of the sap kill the tree, how do the 
iroote and part nesct the root live after this ? 



Nothing ^can be plainer thva that it is aH 
terruption to the ascent of the sap that kills the 
tree; of<^onsequence, the higher yoa go, the 
tree will be more scantily supplied, and die 
first at die top and extremities of the branches. 
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descend to the larger bmnches, to the tninlf::^ 
and jbst of all to the buifo and roots. 

Here we may obselrve the difference between 
the Nvivg and dead fibre, in the vegetiedble aft 
well as in the aliimaL When a stake of dead 
wood is driven into t|ie ground^ that part near 
the surface decays and rots sooner than the 
part idboTe ; but, in the living tree, it is quite 
the reverse. 

It a))peatB very strai^ indeed^ that a few 
hours of a cold fiosty night, which e^ectually 
cbecks v€^tatio9), should send all the sap of a 
large tree to the gro^xnd, and a few warm day^ 
«End ft all «p again. We have, therefore, every 
jTMsoa to conclude, that the descent of the sap 
is inerely imaginary^ We know Ihat it is heat 
which promotes tiie ascent of the«ap, by rdax- 
iiig the 49oiids, add rarefying the flixids ; and 
we i^now that it is cold which frtops it, by con« 
tracdng the solids and condensing the fluids. 
The application of cold must, therefore, pre* 
wmt the descent of the sap, because the trunk 
and larger branches being as much exposed as 
the smaller, the sap there wUl be as soon coij- 
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iXensed, and the bark contracted ; which will 
stop the return of the sap from the extremitieg. 

I am aware that an argument might have 
formerly been used against this idea ; that tKe 
bark on the trunk and larger branches, being 
thicker than on the smaller, would be longer 
in being affected by the cold, and thus allow 
the sap to descend. But, in answer to this, in 
these trees where the outer bark has been 
taken off the trunk and larger branches, and the 
remaining bark left much thinner than that on 
the smaller branches, there is not the smallest 
appearance of any interruption to the descent 
of the sap, which certainly would appear if it 
did descend. We are, therefore, obliged to con- 
clude, that the sap of a tree does not descend ; 
but that it is merely condensed by the cold *, 
and its passage shut up ; that as soon as it re- 
ceives the heat in spring it is rarefied, the bark 
relaxed, the passages opened; and it appears 
in every part of the tree at the same time, ac- 
cording as the heat has reached it, and the ina- 
petus given at the root. For every body 
knows, that where any impetus is given to oae 

* In severe frosts, we find the sap actually frozen into ice. 
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end of a continued body, the motion begins as 
soon at the opposite ejldf aSr at that where the 
impetus is given. 

With regard, to the. second opinion, of aeon- 
tinued.circu|ation^ or ascent of the sap, in one 
set of vessels, and descent in another, we have 
•again to observe, that no such vessels have yet 

been discovered ; and we may add, never will. 

■ 

- But they build upon imagination, what they 
' call hypothesis, and explain it thus : 

• " The food and moisture which is collected 
from the earth, by the roots, is absorbed 
throtifgh the pores of the bark ;" (the roots first 
collect the sap, and then absorb it; how do 
they collect it ? — ^ihto pools, we suppose ; from 
which the pores drink it up), " and ascends 
wholly through the alburnum, or sap-wood of 
the root and trunk, and is by this substance 
then, independently of the bark, carried to 
these buds which produce the annual shoots 
of the succeeding seasons. In the buds and 
annua! shoots, the sap is received by another 
species of vessels, and is impelled forward, by a 

E 



€6 



new agents into the leaves/* WhaVSpedes qf 
vessels? ^hat new agent ? no matter, >itisfa«o- 
ther species^ and a new agenU '■'■■[' 

"From the leaf, the sap is retiiroed'through 

• * • 

another set of vessels,** (what otherii^ ?— 4iolw^ 
dy knows), into the inner hark ; ^md'^iri ify pm* 
sage dowfwards^ deposits the new n^ter Whii^h 
annually fonns the increase and extensioin of 
the branches, the trunk and root ;" so the 
ascending sap enters the rqot by the .pom^ of 
the bark, into the alburnum, and the descmdif^ 
sap comes down the inner bark. — What hap- 
pens when they meet at those^ore^? .does the 
ascending sap pass through the descending iiap, 
in its passage to the alburnum ? 6x does the 
descending sap pass through the ascending sap, 
in its passage downwards? this must either 
happen, which is absurd, or one of three: things 
must take place : 

1^/, When the two saps meet, the descend- 
ing sap must carry the ascending sap down 
along with itj what then will^the /SrwwA and 
branches receive from the earth?— nothing j or. 
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fldh/^ TJbtejasceoding 31^ must, carry the de- 
scending sap up wItbJtrWhat.then will the 
vnfot receive from, tjbe ajbmdsphere J^r'nothing. 
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Or, lastfyf they ianitivfrodxice a stagnation, 
and hunst out lateraUor. This would be ja good 
way of accounting for the .canker. Here, 
again, we meet with bur old friends,, the devil 
and the baker*. If this is th^ course of cir- 
culation, what is the course when the tree is 
planted with its head downmost ? or when it is 
beot like a bow, an/1' boti^ ^n4s planted in the 
ground ? what is to be dofie when ttie sap 
ascends from both ends^ to the top of the arch ? 
or when a bud is inserted, with the eye invert- 
ed to die root ? what takes place in th^^ case of 
inarching ? 
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It is admitted, which no one denies, that 
** the progress of the ascending sap is accele- 
rated by heat." It would appear, then, that 
the ascending and descending saps are of very 
opposite tempers; for heat makes the one 
ascend, arid the other descend ; and, what is 
more extraordinary, what descends, being in 

* See Iiitroductipn to first Edition. 
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the biark, is more e:Kposed to the heat, than 
what ascends in the wood. But, perhaps, a 
certain degree of heat may miike the sap 
ascend, and a greater degree may make it de- 
scend. This is a chemical discove^ry,>- which 
has been . reserved for the vegetable philoso* 
phers of the present = age.^ 

The sap ascends by the albumirm to the 
leaves, and there is changed^ elaborated and 
concocted^ and then returned back through the 
inner bark, (which must be very thin next the 
leaves,) to its place of destination. Can it 
not be changed^ elaborated and concocted in that 
place, without being sent to another, and re- 
turned ? This notion is merely hypothetiCj and 
not founded on either reason or experience, 
but in opposition to both. I may as well sup- 
pose a circulation, or an ascending and de- 
scending sap, between the hen and the egg ; 
that it ascended from the egg to the hen, there 
to be elaborated and sent down again to the 
egg ; or, I may suppose vessels, arteries, lym- 
phatics, &c. in a candle-wick, in which the 
grease ascends, descends, &c. &c. 
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If there were a circulation in the tree, like 
that in the animal body, the vessels which re- 
turn the sap from the extremities, ought to be 
equal, in capacity, to those which carry it to 
the extremities : this cannot be in a tree ; for 
a tree of 100 years old, has 100 coats of bark 
next the root, but only one at the extremi- 
ties. 

Every body knows, that if the return of the 
blbod from the head, in the veins, is stopt, or 
even diminished, while the influx liy the ar- 
teries continue!^ undiminished, apoplexy and 
death immediately foUoWi^ The same ^conse- 
quence would follow in a tree, in the case of 
annular barking, did a circulation exist in a 
tree. -' - ■ 

There ate no vessels, properly speaking, in a 

• • • . 

tree : whatever direction the sap may move in, 
It passes along the fibres, and these are every 
where interlaced with one another, except the 
alburnum and inmost bark ; and, if the fibres 
of these aire not interwoven, the fluid between 
them is common to both, and is carried on by 
die fibres of both. It is supposed that the no- 
tion of circulation in the tree was first created 
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when Dr. Harvey dlscotMed- the, circiila- 
tion of the blood. Cotem^poi^ary doctorEr fin^£ 
all their efforts to deprive Harvey of the in^rilt 
fruitless, — ^that the discovery was cotti^lejte, 
and nothing left for them in the animal on 
that head, resolved to make a discovery /for 
themselves, in the vegetable, similar tb Har- 
vey's; and some of them have discovered raft^^ 
in the vessels of a tree. 

-We are told that ** the motion given to the 
trunk and branches : by the "winds accelemtes 
the descent of the sapj** shakes it down, 'we 
suppose^like com in a sack. Query : Will not 
the same motion. help to shake down the 
ascending sap also ? : that '^ this motion is. wholly 
lost by the grafted tree when deprived of it^ 
branches; the sap in consequence stagnates 
under the rigid cincture of the external .bork, ' 
and the death of the tree is the natural^ cpnse- 

I 

quence." As the^winds dp notco^st^iitly 
blow so as to shal^e t^e ^runk, may not ith$^>Ut^ 
of the ^a/?ferf tree be: preseyyed by g^vi^git^ 
shaJke nowiand then with the haindl We bOn^ 
ceive th$: death of the tree is owing to. iiiveUy 
different caude, viz. the privation of the beii6^ 
fit of the atmosphere (8th). But the tree wiH 
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oat die if: the grafts take ; because they com- 
municate the influence of the atmosphere to 
the trunk: nor does the tree always die al- 
though the branches ar6 cut off, and the ex- 
teymal ; b^k left on ; because the bark near 
th^ qi^t .being relaxed, it sends out new branches 
tp;Supply the losS of those cut off (1 1th). It is, 
Q0|withstaB.(}ing, true, that if the branches, 
leaves or buds are repeatedly taken off as they 
appear, nature, baffled in her attempts to pre- 
^ei^elife, and tired out, will give up her efforts 
^w4 the trep perish. IJvery body knows that the 
tg^icn given by the winds frequently Sills trees, 
especially new planted, before their roots are 
finnly fixed in the ground* 
■*'■■*. • ■ / ' ' . ^ ' . ■ .. 

It seiem^ to^ be; the custom of gardeners, 
botanists, and other vegetable physiologrsti^; 
alwa3rs to draw conclusions directly opposite 
t6r^iiirh9t their own observations ianaJd experiments 
point: obt/. 
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' Tfaucf thqr have shewn by expenmitot,, that 
a tree, entirely deprived of the bark j. if covered 
with an unorganized substance, will be nourish- 
ed and:) grow, and a new bark be generated ; 
and: yet they conclude, that the vessels ^tfhich 
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carry the nourishment to the tree, ai-e seated 
in the bark. - 

- « h 

They have observed that treesf a^e seldom 
hurt by fire ; in summer, when fire^ and light- 
ning are m6st frequent, not a tree perhaps for 
many miles in a whole siimmer ; but they = ^can 
burn all the fruit-trees in the country, by 'the 
fire of one frosty night in spring. 
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A tree does not bear because it has too much 

V • t 

what they call superfluous sap, aiiid it doe» hot 
bear because it has too much wood 5 should 
not th.e superfluous sap siqiport the superJBkious 
wood? and the superfluous wood consume 
the superfluous sap ? but we confess we do 
not understand the meaning of mperfluous in 
this case. • rj 

We are told that trees canker, because their 
roots run into a cold till or barren subsoil ;* and 
yet we are informed, that in rich soils, as old 
fold-ydrdsi'&c, they can scarcely preserve the 
native crab from canker. . . . . 

Vermin are brought from a foreign country, 
by the east wind, to destroy the blossom, &c. 
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If^uch tiotitfiiis are imbibed, no discovery 
can be made, for the mind is filled and fettered 
with mysteries, absurdities, and contradictions, 
froM which it never can get free. 
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• We hear that experiments are now making 
to proves that cold is not the absence of heat^ 
because cold radiates. Sorte author, I think, 
the spectator, informs us of a sect of philoso- 
phers, who held, that darkness was not the 
absence of light, but proWeded from certain 
dark stars, which send forth rays of darkness, 
as the sun does rays of light; • * 

We have no idea of dark stars in the natural, 
though somie think they may exist in the mo- 
nsil world y in which constellation we can have 
IK) ^ubt to pldl^e both these sects of modern 
philosophers. » 

' On the above mode of reasoning, we-can 
easily *Saccount for cold; f&r heat, as well as 
light, proceeds from the < sun; and- why not 
cold from cold stars ? which will be constantly 
issuing forth cold, while the sun is sending 
out heat. I find it will be impossible to get 
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rid of our old companions^ the devil and the 
baker. 
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When a man adopti» an opinion) h($ forms hift 
theory accordingly, and makes every fact and 
experiment bend to it;/ as a per ton who be- 
lieves .in dreams^ vthtnks an^ ocoutrencerthafc 
fciUows,afuI£y[meiittofhi$ dreami i.i' ^ - : . 
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The wood consi?t$ of two partS9\the albur- 
num or sap-wood^ and the real wood. 

The alburnum is the ext^^f^al pai^t^ ne^t th& 
bark ; it is soft and full of loligiti^4iBal canalsf^ 
which allow the 3ap to a8cend>b}f^the fa9glci^ 
of fibres, which form these canals. . . Aifl(\ 

Between this wood and the barkjl is/the 
great caoal, by Vi4iich' the ; tree . ; is chle% 
nourished, and from which it receives it9':]yA^ 
ci^ease. As- the tree advances inage>paKof 
the alburnum is converted into real wood;. 

* Vide Introduction to former Edition. 
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iK^e neWfalbujwuwiri* a^^edneiXt^ to the 
oliL . 

The real wood-is in the centre^ surrounded 
by the alburnum. This wood is not formed 
till the tree is of considerable ^ej but the 
timejii^ v0ry different, in di£^eat species .of 
troeeu This part o^. the wood is hard and com- 
pact^, aiid -giy eg strength to the tree. 
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, There jw« wany^ species^ Q^:tre€fi^,Jl.wheJ^e no 
distiactionf can be;ma<i^ b^tw^^ 1^ ^Ibufrnum 
0A^ real wood-: the beech is aor.ex^niiple of 
Jthisjcind, 
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OF THR PITH. 



/» •» • . . -I 



The.pith lies ittthe <cwtre of the trunk and 
braoDiches) isof a spongy : cellular text ur<e»^^. 
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There is ^wid6 differenceiof opinion reject- 
xngithe.uae; o£this subatant^e^ some' :thinking 
it esseQtiaUyLn^o^s^Tyr.tQr tbe exi^tgnce an4 
growth «F>tii^tre%: while others think.it of no 
use at all. 
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-' This difference ^6f opinion, like that on many 
other subjects, seems to have arisen from a 
misunderstanding of one another, and from a 
misunderstanding of tfee subject itself 



I 
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' It is worth obi^ervation, that the ■ rootle have 

tlot this substaiicfe 'at any period r it bggitis^ itn- 

jidi'ceptibly small at the lower jJart of the bulb^ 

and gradually increases in siife fb thfe trunk.* 

We consider this bulb as the dfentre or focus 
of aH the mfembers df th^tree; and fi'om this 
point <he roots prodeed downwards, and the 
trunk upwards. If the trunk is cut away, aind 

• the bulb left, a number of trunks arise from it, 
each of which receives its pith there ; but, if 
the bulb is cut away; the' roots die, unless they 
are exposed to the air. If, however, a graft is 
put upon any of the r&^ts, that root will live, 
the graft grow, arid mak'e^'a new tree ; which 
shews that air, as well as earth, is as necessary 
for the life of the itoot, as it is for that of the 
trunk : the graft iti this case communicating 
to the root, what is necessary frptai the air, 

' while the root communicatees to the graft, what 
is necessary from the earth. 



\ 
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That the pith i is essentially ' nec^sary 'at an 
early period, there GannUe no doubt, for. then 
there is no wood, nothing but pith and bark : 
the pith is;then fu& of i^p, like a wet sponge, 
or a bit ofriiew made cbe^e, and the wood is 
formed between it and the bark. : 
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If the pith, as some say, were obliterated al- 
together, as the tree advances in age, and size, 
we would conclkide, that it was only necessary 
at an eady period'; but,;aajit is fdund eixi^tmg 
iti all trees, '6f':^ceat age atid size, arrd^of, the 

■ 

hardest and makt compacts wood, :We are oblig- 
ed to conclude?, t&at it is'^ineicMsary during; the 
whole growths i6f the ,t)fepf and if it is ever 
obliterated ' at all^ the tree is then at itsabote^ 
and will qeaaeiiCo. increase, thougb it may con- 
tinue for some space to live, .-j- . 
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As this substance iis foundx)nly in the 'trunk 
and branches, and not in the roots j and, o^s 
the roots will not grow without a communioa- 
tion between the earth and atmosphere, by 
means of a trunk or branch, it certaii^Iy is 
not irrational to conciude/^hat the pith is 
necessary, for conve^ng; . something fromL'tJie 
atmosphere, requisite to the root. 
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This is tbeimlyiolkiamel^ ^Iifade: we^canlorm 
unyidea of a^eaeendingiisap.oilj J; -> ; 

/^Hmr. fkrany thing Uke) U\^sajp lina^ iksqetsid^ 

cir iitescend in this channel/ we wfllnbt tishtur^ 

to say, without fiirthto: 'eKperieatre'j bat . we 

know that water will pass through it either 

^2ij^ \ . ■=:. ■ ■ 

• '.•■•. • ■.•,'. 

It is true that a triee or bta^diwiU gf ow after 
the pith has been cut out, fropi which it has been 
concluded, that it is not absolutdy necessiEiry to 
the growth and existence o£ the. tfee. But I 
suspect the expetim^eBts nuuie by others^ like 
those hitherto ma^ by myseify iwere not' con* 
cltisive, and were made d x^onisiderable way 
from the root, 9o that the remaitiing part 4»f t^ 
^ith, below the cut> might coni^ from the 
atmosphere to the root, whilst the alburnum 
and remaining bark inight convey from the 
earthy what was sufEdent to preserve both 
aliv^, and even to ^grow. 

* 7^itiniake the/experiraent conclusive, it wiH 
be n;e<(essary-to cut but the pith, where it ends 
iti'the lower part iiftljei bulb. 



159 



.• A 



''>•:*./.;. 






or tHE SBC|tElH>^¥ ORGANS 

OF TREES. 

• ■ • • • ■ . ■ • !.•••-. 

The jsecr«tQry orgjinsMC^f tuees.art vi&ry Sm^ 
md seem to be oojut^ooed in the buds only ; 
and these are only o£ iwo kinds ; one for the 
wood, and ancrfh^r for the fruit : the$e may be 
called iv^gettable gjiapd$. 



I • ^ 



.When we descend to the. minutiae; j of, na- 
ture, dissectipn and microscopical observation 
serve us nothing ; we cannot, therefore, know 
the intemalJstmcture of a gland or biiA; but 
the/di&arence of the buds which produce wood 
frodi iJbhils^owhichprQdjdce fruity is cleady 
marked hj;> their external appeara'nqe) the 
wood buds being smaller and more pointed 
,^ than the iruit buds* . - 
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The practice of budding clearly ^hcKWs^ .that 
the buds ace glands or secretory organ^^^and 
separate, fnom the general mass of fluidsia the 
stock, what is proper to their own speciel^/; 
for neither the wood nor fruit which they 
produce, partake in the smallest degree of the 
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stock on which they axe inserted, but entirely 
of the nature of the tree from which they are 
taken.: Hence it appears, that health is all that 
is necessary in a ^tock* It is diflScult to under- 
stand how the different substances found in 
trees, as gums, resins, &c., are formed^ but 
it woqld appear that they are in a state of so- 
lution in the general mass of fluids, and are 
formed by deposition and evaporation; for, 
when the tree is wounded, they flow out in a 
liquid form, and afterwards concrete. The 
same thing happens when the tree is cut down, 
when all motion of the fluids is gone. 

« 
TRie buds, too, are the organs by which the 

influence of the atmosphere is commimicated 

to the tree; and either wood or ^fruit ^buds 

are capable of performing this offifce ; for a 

scioaifnthout a bud will not take, nor will a 

bud grow unless it is exposed to the air. % 






As the buds communicate directly with title 
wood, it is probable they convey the influence 
of the atmosphere, particularly to the pith, 
which conveys it to the root. 
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It has already been observed, that the idea 
vessels carrying particular kinds of fluids, 
without foundation : for there is nothing 
which can be compared to a vessel but two ; 
that is, the cavity of the baric round the wood, 
where all the fluids are mixed, and the cavity 
which contains the pith, in the centre of the 
tree. But, allowing the canals in the wood 
and bark to be called vessels, for I do not wish 
argue upon words, it is certain, and admit- 
by all writers on the subject, that these 
vessels communicate with one another, by the 
fibres of one fasciculus dividing and joining 
another, so that the whole fluids must likewise 
be mixed in them. How the difl'erent quali- 
ties, found in different parts of the tree, are 
produced, is still more difficult to understand; 
but there can be no doubt tliat these are pro- 
duced by the action of air and light, in con- 
junction with the organization of the particu- 
lar part, upon the general mass of fluids. — 
This is a subject which I am afraid we shall 
never be able to comprehend. I am, however, 
very far from discouraging enquiry : on the 
contrary, I recommend it to the study of those 
rho have time and opportunity ; for I am per- 



82 



simded that inuch information, both curious 
and useful, may be derived from this source. 

It seems to be a very general opinion, that 
the roots of vegetables have the power of ex- 
tracting from the earth juices peculiar to their 
own species; and that trees have particular 
roots which extract particular juices, some for 
fruit, and others wood. — ^We do ndt under- 
stand how fruit and wood buds are formed^ 
more than we understand how the different 
glands in the animal body are formed. ' It ap- 
pears, however, from annular bai*king, liga- 
tures^ and from difference of climate and BCilg 
that the formation of flower and leaf budft de*- 
pends on the balance between the influence ^ 
the atmosphere, and the sap ascending from 
Ihe earth. But enough has already been said^ 
to shew that there is no foundation for tbi 
above opinion; that the juices, drawn from 
the earth, are all mixed in the tree in a general 
mass, and are separated by the orgamzation 
of the particular plant, and part of a tree^ in 
. conjunction with the' action of the atmosphere. 
Thus, an apple bud inserted in a pear tree^ 
produces wood, flowers, leaves, and fruit, as 
perfectly supple as the tree from which the bud 
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wjs taken, although the branches be^h abo^e 
and below are pear. Frcnn this idea of the 
roots of vegetables drawing particular juices 
from the earth, has arisen the notidn of the 
necessity of changing crops; but, excepting 
the advantages arising from conducting agri- 
culture, as preparing the ground, cleaning, 
sowingi reding, &c., I can see no other ben^ 
fit from it. 

We conceive that matter^ which 16 the food 
of vegetables, aU the same, whether derived 
from animal or vegetable, or by whatever root 
extracted ; that it is dissolved in the earth, 
ascends in a liquid form, and is converted into 
solids by the action of the atmosphere. We 
can give no other same to this yegetdble food, 
this animal and vegetable matter^ than that 
^iven by the great Buffon, *^ living organic 
particles," in whicb nature abounds, and which 
teqilire only a concurrence of circuitistances 
to form ^hem into distent bodies. From this^ 
probably, has arinon the ancient doctrine of 
transmigration. 

Every body knows that onions succeed as 

well, and rather better, after onions, than afte 

F2 
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any other crop ; and why onions more than 
any other vegetable ? 

I have seen three successive crops of wheat, 
and all most abundant. 

I have peppermint growing on ground where 
no other crop but peppermint has grown for 
thirty years, and it certainly produces it as 
good and as abundant as it did at first ; and 
yields as much essential oil as that on ground 
where peppermint never grew before* 



V 



However great the difference of trees and 
vegetables above ground, we do not find the 
same difference below, especially of these 
parts, — the capillary roots,— which draw the 
nourishment from the earth. There are not, 
perhaps, two trees more different above ground 
than the apple or pear, and the cherry tree 5 
this is particularly observable in the transverse 
bark, that of the pear and apple being veiy 
thin and delicate, that of^the cherry tree im- 
mensely strong : but iii the root there is no 
sensible difference. 
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irif we could conceive that the earth possessed 
by power of action, in sending particular 
* juices to certain plants, it would not be un- 
philosophic to suppose, that tliis power, like 
that in every part of nature where power of 
action resides, might be improved by habit. 
And if the plant and earth accomodate them- 
selves to one another, as a plant certainly ac- 
commodates itself in some measure to the cli- 
Ljnate, we would conclude, that changing crops 
■ere, caeteris paribus, a disadvantage. 



We cannot leave this subject, without taking 
notice of an opinion of Mr Forsyth, who seems 
to divide the difference, making the roots per- 
form half the work, and the graft the other 
half. In treating of grafting, he says, " Mr 
Bradley, on occasion of some observations by 
Agricola, suggests something new on this 
head. The stock grafted on, he thinks, is 
only to be considered as a fund of vegetable 
matter, which is to be filtrated through tlie 
scion," &c. This, certainly, is a truly philo- 
sophic idea. Mr Forsyth says, " In prosecu- 
tion of (he should liave said, opposition to) 
the view of that ingenious author, we add^ that 
the natural juices of the earth by secretion and 
F3 
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QommiQuti<a% in p^assiiig thFOt^ the ^oot»9 
&c., before tbey arrive ^t the scioo, mn?i 
doubtless arrive tbere haU* elabprat^ a^ Q§Qi^ 
coeted, and sq, disposed lor 9^ mor^ easy, pj'^iktir 
iul, and perfefot assimilation and i^tri^iQB; 
whenqe^ the seioB fiKist necei^firily grow, ^nA 
thrive better and faster, tk^n if it were pu|; 
immediately in th^ gro^i^, th^re to live Qn 
coarser diet, and harder of digestion V^ This 
is certainly an addition to Mr Bradley's pi- 
nion, which Mr Brpkdley hi^oa^elf could 99^ 
have thought of. 

The raojts jkalf seprete, and half eonooct tbo 
juices fpr ^ny gr^t that is to be put uppii 
them j i^/d lye to sqppo^ that the Tpots luiow 
what graft is to be put up^n the ^oc]^ ? It JI9 
surely jea^ to undei^t^lid -haw a s^iio^^ pot; 
Dpon » Steele, should grow fpster tbl^ti if it 
were {^at immediately into the ground, with^ 
out supping that the j^ic^s were h^ secrelr 
ed by thi^ roots ; bec^iui^ thie isjtock h;»s all it9 
roots fix^d in the ground, apd in the very apt 
of ^ draw^g nourisbmeM; y wbereas, if a scio?^ 
OF young ^^plant, is put iA[iit[iediately ipta the 
ground, it is a considerable time before it caa 
fix its rpotSi and send out /capilLsMy iibres to^ 
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coU^ct tuoumhrneot; and, agre^ble to this, 
a scion, or a natural shoot, upon a large tree, 
^ow9 faster than, upon a small one ; for why ? 
— ^because the large tree has more roots than 
the small one : but we cannot conceive that 
the roots of the large tree half concoct^ or 
"whole concoctj the juiceQ» more than the roots 
of the smaU one. 

' We have made a few observations on the 
structure and physiology of trees, and pointed 
out some of the most essential differences be- 
tween the animal and vegetable ; we how 
come to shew the: most striking analogies. 

As every jieison n directly or uddicectly 
CQUcemed in the vegetable, and directly in 
the animal economy, we hope it. wiU not 
be unacceptable to any of our readers, to 
enter aJitUe into the iuialogy between the 
*ivsa systems ; especially as we conceive it 
wUl throw mutual light on both, and, at 
thf same time, assist us in lajring aside 
the pn^tidices of custom and wrong edu^ 
.cation* 
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As the organization of the vegetable ii^ so 
much more simple than that of the animal, so 
.much fewer are its functions, and so much few- 
er its diseases. 

To understand disease, it is necessary to 
know wh^t constitutes health. 

Health we define to be an equal proportion- 
al strength and power of all the solids, and, 
consequently; an equal propoftional distribu- 
tion of all the fluids. Disease, then, will be any 
defect or loss of this equality of power : the 
first may arise from original conformation ; 
the last, from the operation of external agents. 
From this cause, too, we can see how the ve- 
getable is subject to fewer diseases thaiPthe 
animal, especially the human species ; fos I 
believe, vegetables never take up any. thing 
for their food, but what is salutary. The brute 
creation:, too, are very careful in choosing their 
food, and seldom err but when deceived! by 
mixture ; and even here they, shew great s^ga* 
city in separating what is fit,, from what is unfit 
for their health, if a separation can be made i 
and when it cannot, they will not taste of the 
mixture. But man, regardless of his healthy 
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pays no regard to either quantity or quality: 
he eats when he is not hungry, and drinks 
when he is not thirsty, of substances noxious 
to his body, which induce diseases unknown to 
the brute and vegetable. 

We define all disease, in both the animal and 
vegetable world, a want or loss of equilibrium ; *^ 
and we consider all the different diseases in 
both, only varieties ; for, we must confess, we 
never found the classification of orders, genera, 
and species, &c. of any benefit in the practice 
of either the one or the other* 

The more complex organization, and greater 
variety of functions in the animal, render it 
subject to a greater variety of diseases than 
the vegetable. But, from this very cause, those 
diseases which are common to both, are oflener 
fatal to the vegetable than to the animal. For, 
in the animal, when the balance is lost by any 
of the organs being injured, or their functions 
impeded, their office is supplied by other 
oigans, till nature restore the balance, and 



• This definition may be applied to the moral, a^ well as 
the natural world. 



90 



the fluids agaiti go on m their pFroper channels. 
Jf nature fail in restoring the biJance^ thcii 
mother variety c^ disease will tnke place, and 
the organs on which the office of those injured 
had fallen, will suffer ; but the vegetable liav- 
ing no other organs to supply the place of 
those injured, the original disease must oflener 
foecome serious and fatal. 

Thus in inflammation, which we reckon a 
disease common to animals and to ' trees, espe- 
cially fruit trees. Perhaps inflammation may not 
be thought a proper term applied to: vege- 
tables, but I have the best of all apologies for 
using it, i. e. I have no better at present ; and 
we believe, had not custom familiarized us to it, 
we would not have thought it more proper or 
expressive, when applied to the ani&ial, than 
to the vegetable When the motion of the 
hlood is impeded in any part of the anintial 
body, it will be returned hsuck by the ir4(ins, 
and the member be supplied by th^B lateral 
branches of the arteries, till nature ^itker rei> 
£tore the injured part to its former power, or 
dilate the lateral vessels to supply the defect : 
but as the tree has no returning vessels; at 
least, as the sap of the tree is never advancing 
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ap4' retreating at the same tiiqe, like the blood: 
H^ the animal body^ the s^me quantity of sap 
will fall upon a diseased or weak part, which 
falls upon it in a sound state, without any relief 
of retun^: w^k will ufuvoidablj increase the 

r 

disqaiie. 
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r If thp sap desc«idie4> S^e believe that thi& 
4i8eas^ would ^ seldpm > end in canker in the 
tree, as it does in gangrene i^ the ai^iqual. 

.The pidy advantage whjk^ the treer has, is 
frpm^the slqwer mption of the sap, whtich allows 
ijt to ascend and spread ov^er thp tr«e, by th» 
oblique filnres c^ the alburnum, and the edges 
of the bark, if any is left s^ound to adhere to 
the wood, and preserve a passage for the sap on 
the opposite side. 
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When perspiration is stepped or checked in 
the animal, the matter is carried oS by other 
" outlets tiU perspiration is restored. From this 
cause a great variety of diseases arise, which 
will be as the difficulty to restore perspiration, 
and the inaptitude of the organs, on which the 
perspirable matter falls^ to perform that office* 
But the tree having no variety of organs or out- 
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Jets, there can arise no variety of disease ; but, 
from that cause, the original disease will bfr 
more increased. 



I ' 11. 



We' might be more particular on this subject, 
but We consider what has been said, sufficient 
to shew that disease, common to animals and 
vegietables, is more fatal to the vegetable than 
to the animal ; and, that the diseases of the 
vegetable are fewer. 

Inflammation, or an unequal distribution of 
fluids in the animal^' is a disease comftio^ to 
the vegetable, and arises from the skme cause^ 
viz. an unequal power of the solids which 
tfransmit these fluids. 

This power, in the animal, is a power of 
action of the vessels which carry on the circu- 
lation. In the vegetable, it is merely a power 
of resistance, of that vessel or sides of the ca- 
nal, where the sap ascends to nourish the tree, 
that is, the bark. 

The inequality of power may arise in both 
the animal and vegetable, in two ways ; : 
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Isty By original conformatioti, the causes of 
which I believe will ever remain- a secret. ® 

We are sensible, however, that there can be 
no effect without a cause ; but these causes 
operate at such an early period of the exis- 
tence or formation of the body, and are so 
ftiinute, that it is beyond human power to in- 
vestigate them. So the action of one body 
upon another, which we do not understand, 
we call chemicdlj when it is palpable to our 
senses, we call it mechanical ; but experience 
has taught us to believe, that the chain of 
cause and effect may be still traced farther 
back than it yet has been. 

2dly^ By the action of external agents : thus, 
if the power of any particular part of these 
organs, by which the fluids are transmitted 
through the system, is diminished or weakened 
by injury, while the power of the other parts 
remains undiminished; and, more especially, if 
this power is increased, or a greater quantity of 
fluids is thrown into the system, at the same 
time, an undue quantity will be thrown upon 
the injured part, and inflammation with its con- 
sequences foligw. 
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Hence it will not be difficult to understand, 
® how the canker, appears on the young and ten* 
der shoots, while the trunk and larger branches 
are free ; because, from age and exposure to 
the weather, the bark on them is thicker^ 
had become hard and rigid, and the resistance 
greater than on these young and tender shoots* 
This too will explain how those trees which 
grow freely are more subject to canker, thaa 
those whick are languid ; for their vigorous 
growth shews a greater influx of fluids or 
nourishment ; and it will be founds QXi exami- 
nation, that these diseased or cankered trees 
have generally as healthy roots, and as many 
capillary, and often more than the mast 
healthy tree ; and these capillary roots nearer 
the bulb, frequently proceeding immediately 
from it. 

This dise^e in fruit-trees, called canker^ caxk 
as easily be traced through all iis stages, as in* 
flammation in the animaL 

First of all, we observe the sap bursting out,. 
like sweat or dew, on the external part of the 
bark, soon after corroding it, and forming a 
ragged substance. The inmost bark, however. 
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is often preserved, a new longitudinal bark is 
genemt^d, the diseased part is thrown off, and 
no other consequence follows, the motion of 
the sap goes on as usual} this we would call 
resolution. 

Sometimes the disease goes a little farther : 
the whole bark on one side is destroyed ; but 
the sound separating from the diseased, its 
edges adhere to the wood, it preserves a pas- 
sage for the sap on the opposite side, and 
saves the tree or branch : . this may be com- 
pared to, suppuration. We have to observe here, 
that this seldom or never takes place, when the 

4 

tree is much bark-bound, but when the tree 
is not bark«bound, it seldom or never fails. 

As inflammation in animals and vegetables 
arises from similar causes, so the termination^ 
in each are similar. But these differ much in 
regard to frequency,— in the animal more fre- 
quently terminating by resolution and suppura- 
tion ; in the vegetable, more frequently in gan- 
grene or canker : the reason of this has already 
been shewn. 
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From what has been premised,, it is easy to 
see how a tree is to be relieved, and the ba- 
lance preserved or restored ; by taking oflF the 
hard and rigid bark. In the animal it cannot 
be restored in this way, but it is restored by 
diminishing the quantity of blood, and so re- 
lieving the whole sanguiferous system. 

f 

In this case the vegetable must have greatly 

the advantage ; for, in the animal, we deprive 
the body of a part of that nourishment which 
is to support it ; in the vegetable we give it 
more : and we actually find, that after the loss 
of blood it is some time before the animal re- 
cover its vigour ; but a tree, after losing the ex- 
ternal bark, instantly becomes more vigorous 
than before, 

I know it has bjeen reckoned a bold and 
hardy practice, to take the bark off a tree to 
give or preserve health ; nay, it has been cal- 
led downright • madness by professional men. 
But we believe it would be reckoned no less 
bold and hardy, to take the blood out of a man, 
when first practised, to preserve health, than to 
take the bark off a tree for the same purpose. 
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I do jiQt know the man whp first pmqti^ed 
blood-letting ; but I q.m sure he bad not h^ard^ 
or believed in the doctrines of inflammation^ 
taught in the great school of physic in the 
north J for if he had, he would never have 
thought of such a remedy. And had I ever 
believed that an increased power of the ves- 
sels, in any particular part, produced 9P accu- 
n^ulation of fluids there, I never would have 
thought of diminishing tiie power of the other 
papt»j to jM-eserve the balance ; I would rather 
have thought of increasing it, to defermne the 
circulation to the extremities, their gf^jnd mMr 
cation of cure in inflammation ; but I saw the 
extremities, by the s^. bursting put, werci al- 
ready overloaded, which I conceived qming tO 
the weaker power of resistance in thfrt p^t } 
this j)ower I could not increase, but I saw th^ 
balance might be resti^red, and the distribution 
of the sap equalized, by diminishing the power 
of resistance in the other parts of the tf^, %h9^ 
was, taking off the strong aad .rigid bark* 

M^e use power of resistance wheti applied to 
the vegetable, because we are not certain if a 
tme possess any power of action ^ but this doei 
not do away the justness of tbQ ^naj^gy; 
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tor there cannot exist a power of action, with- 
out a power of resistance, though a power of 
resistance may exist without a power of action j 
and where the power of resistance is gone^ 
the power of action must be gone before it. 

There is aridther case of analogy to be taken 
notice of, that is, the vis a tergo. This power 
in the animal, i; e. the action of the hearty 
is very-evident and strong j and if this power 
is increased at the same time that the power 
of any particular part is diminished, inflamma/^ * 
tion will be more seriousv 

Avis a tergo is hot so evident in the vege- 
table, but, certainly, is not, and cannot be 
awanting. If, then, this power is increased, 
while that of any other part of the tree is di- 
minished, or is weaker than that of the rest of 
the tree, a greater quantity of sap will be thrown! 
upon that part, and the disease increased* 
This power cannot be increased in the vege-^ 
table, as in the anipial, by the action of the 
muscles, affections of the nerves, &c. &c. by 
liquors thrown into the stomach, and which act 
suddenly ; but it' is certainly increased by a 
greater number of capillary roots, drawing a 
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greater quantity of sap j and if a greater quan« 
tity of sajp pass to the tree in the same time, 
the motion must be accelerated ; but, although 
the motion is not at all accelerated, a greatet 
quantity of sap will produce similar effects^ 
though less in degree. This shews how trans- 
planting a tree checks its disposition to can-* 
ker, because, in transplanting, a great num^ 
ber of the capillary roots are broken off; but this 
can only be a temporary relief, for, in a few 
years, it will acquire more capillary roots than 
it had before. Digging round the tree, cut- 
titig off a number of the capillary roots, par- 
ticularly those next the bulb, and leaving it 
exposed to the weather, to prevent the produc- 
tion of new ones, will have a better effect, 
without stopping the - growth of the tree, and 
running the risk of killing it altogether. From 
this, too, it is easy to sed how a great crop of 
fruit checks the canker, because it consumes 
a great quantity of that sap, which would 
otherwise have broken out upon the young and 
tender branches. 

We itiay observe here^ that when a tree 

Ifuiguishes from a paucity of capillary roots, it 

may be revived by cutting off a few of the 
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larger roots, digging round the tree sgnd opeq>» 
ing the soil, to allow the new capillary roqftfl^ 
to. shoot out, and collect nourishment from 
the earth. For it is to be observed, that when 
a tree firyt grows from the seed, it sends down 
a straight root, apparently smooth, while it 
receives nourishment from the seed ; but sooi| 
after, when it requires nourishrnqnt from the 
earth, the straight root sends off a number of 
capillary roots. The straight root seldom de^-. 
scends far, when it meets with some obstruc- 
tion, as stones, clods, &c. which turn it aside, 
luterrupted in its progress, it divides, and sub- 
divides into a great number, each sending out 
numerous capillary roots. The first capillary 
roots, increasing in size, follow the same rule } 
so that the tree, in a short time, is amply sup* 
plied with what it reiq^uires from the earth. A 
tree follows the same rule, from the bulb down4 
wards, that it does upwards, as the tree advaii« 
ces in age and size : the trunk and large 
branches gradually lose the small lateral 
branches ; so the large roots gradually lose the 
capillary, and retam only those at the extremi- 
ties, which sometimes run into the cold barren 
subsoil ; s that the tree annot receive suffix 
cient nourishment. In this case, we conceive 
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it win be of material service to the tree, to cut 
off a number of the large roots, before they 
enter the subsoil^ and cover them over^ that 
new ones may be produced in the soil. We 
must, however, observe, that there is much 
more danger from matiy toots ending in the 
soil, than from a few tunning into the b&rreii 
subsoil ; for we cabn^yt accede to the com- 
mon opinion, that a root or two^ running into 
-A cold or barren subsoil, cail much injure tht 
tree, or render it barren, far less promote the 
canker ; for the promoting cause of the canker 
is not want of sap or nourishment from the 
earth, but too much drawn by the grmt num- 
ber of capillary roots in the soil^ which neither 
the bark) rendei'ed rigid by the cold, cah admit, 
lior the influence of the atmosphere in this cli;- 
mate convert into wood or fruit ; which, there^ 
fore, breaks out in any part of the tree, where 
Uiere is least resistance. * 



* Query , May not this be the cause, why the pear tree 
IS less subject to canker, and longer lived than the apple 
tree ? — The roots of the pear tree running deeper into the 
groutad than those of the apple tree. If the opitiioh 
commonly entertained, were just) the reverse might bb 
expected. 
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In this climate, we observe too much sap 
pften produce inflammation in the human 
frame, and break out like canker in the face, 
where the bark is thinnest find least protected. 

When all the roots, or greatest part of them, 
run into a barren subsoil, and leave few, or nq 
capillary rbots in the fertile soil, the tree must 
be barren from want of nourishment. It is, 
however, to be observed, that a hard barren 
subsoil is oftener hurtful to the tree, by returnr 
ing the roots into the rich soil, and giving it 
too much, than by allowing them to enter, and 
giving it too little nourishment. We cannot, 
therefore, approve of a practice, frequently 
adopted, of planting upon slabs. In sho.rt, we 
are of opinion that a tree may be barren, but 
will not canker from want of nourishment. As 
the health of a tree depends upon the baJapce 
between the quantity of sap which the roots 
draw from the earth, and the capacity of the 
trunk and branches to receive it j as the roots 
increase, while the branches decay, and the 
stricture of the bark continues, — this balance 
must he lost, and disease ensue. Hence may 
be seen the error of the comipon injudicious 
manner of pruning.— But, when the tree passes 
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its acm^, the roots cease to increase, and the 
bark rends from root to top. This is the rea- 
son why old trees bear better than young ones, 
and not frojna the stoppage of a descending 

Where the-power of the atmosphere predo- 
minates over that of the earth, which is very 
rare in this cold climate, pruning to a certain 
extent may be necessary ; but the cure will 
generally become worse than the disease, be- 
cause, wherever a branch is cut ofJi the tree 
there commonly sends out several piore. — The 
proper cure, therefore, in this case, will be to 
cut off some of the large roots, draii^ the 
ground, if necessary, cultivate the soil, and 
cover up the roots immediately with fine rich 
mould, tliat they may quickly produce capil- 
lary roots ; the pruning, however, may still 
be of service till these are produced. 

In a rich, dry, and open soil, and a cold 
climate, a tree can scarcely have too many 
branches and leaves. 

When the large boughs had lost all the small 
lateral branches, and retained no leaves but 



104 



at tht extremities^ pruning became i^ecessai^, 
though it seems not to have been known how ; 
and no doubt might sometimes b^ of service^ 
by producing young shoots with leaves, to 
give the tree more benefit from the atmcMB- 
phere. This, we nots) consider to be wholly 
unnecessary, and even hurtful, as abundance 
of young shoots with leaves can be acquired 
by peeling and annular barking, while the old 
are preserved.— I say hwrtfvl^ because the tree 
must suflfer considerably, by being bereaved of 
those organs which convey the influence of 
the atmosphere, before new ones are pro- 
duced. 

To sum up the whole^ the sap ascends, and 
the tree is nourished from the earth solely by 
capillary attraction. The sap is first drawn from 
the earth by the capillary roots, and is by 
them conveyed V into the wood of the large 
roots, with which they communicate, or ra- 
ther of whose fibres they are a continuation ; 
for, although the roots shoot from the bark, 
and never from the wood alone, and require 
the whole bark for their production, they 
have, like the branches, their origin in the 
wood. The tree is nourished from the at- 
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Md^phei^ in a similar manner; for we find 
the leaves themselves have all capiilary appen- 
dageS) and where the tree has not what we 
commoftlj call leaves, it is provided ^ith ca- 
pillary points or prickles j but we cannot un- 
derstand what is meant by roots, kc. imbibing 
&ad absorbing sap by pores, as if they were 
like leeches sucking blood, or hens drinking 
water. If they did drink it in by pores, we 
can see no occasion for the roots, and other 
appendages of a tree, becoming invisibly 
small ; a few pores on a large root, or branch, 
might d6 all the business. We can easily con- 
ceive how the moisture from the atmosphere 
is taken up by the tree * ; we see the dew 
hanging upon the capiUae, or down of the 
leaves, '&c. — We know how heat operates by 
relaxing the solids, and rarefying the fluids. 
The manner in which light operates on the 
vegetable, is yet a secret, but we have reason 
to think that it acts on every part of the tree, 
and particularly on the fluids. 



♦ A question will occur. Whether the moisture from the 
atmosphere is generally most beneficial, or hurtful to the 
tree ? We conceive that too much moisture in th6 atm<6l- 
phere may be as hurtful as to^ mudi esup in the ^r^und. 
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It is light which gives colour and flavour to 
vegetables j for, though vegetables will grow 
without light, they do »ot acquire colour or 
flavour, but remain white and insipid. The 
ca^use of the green colour of vegetables has 
been a subject of much inquiry among bo- 
tanists. — Wildenow says, when phlogiston pre- 
vailed, it was easily accounted for, because it 
was referred to that principle. If we think 
we understand any thing by such t^rms, it is as 
easily explained now by referring it to hydro- 
gen and carbon. As colour is not in the body, 
but a capacity to reflect certain rays only, 
it must depend upon the particular texture or 
fabric of the reflecting body ; but, hpw light 
itself should produce this peculiar fabric,, yp 
do not understand. 

I am now perfectly satisfied, from obsen^a- 
tion and experience, that the cause of the 
canker, is the loss of' balance between « the 
powers of the earth and atmosphere ; that this 
balance generally is, as may be expected in 
this cold climate, in favour of the earth : the 
prevention and cure, therefore, must be to 
preserve and restore the balance ; which is 
done by taking off the thick rigid bark, an^ 
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SO exposing the sap more to the influence of 
the atmosphere, and likewise^ equalizing its^ 
distribution on the tree. — If the peeling should 
not prove a complete cure, which may happen 
in a very rich and open soil, it needs only to 
be as^sted by cutting off a few of the capillary 
roots, especially those ne^t the bulb. By 
these means, we are warranted, from both rea- 
son and experience, to conclude that the can- 
ker may be prevented and cured, let the tree 
and soil be what they will. 

We haye not been able to discover any other 
disease which fruit trees are subject to, but 
what may be referred to the causes already 
taken notice of, and removed by the same 
methods of cure. The parasitical plants, moss 
and lichen, are symptoms of a continued con- 
striction of the bark, and consequent languish- 
ing state of the tree, occasioned by a poor, 
wet, uncultivated soil. The bark of every 
tree is rendered rigid by exposure to the wea- 
ther. In a rich and cultivated soil the tree 
sends out a great number of capillary roots, 
which, producing a stronger influx of sap, over- 
comes the resistance of the bark, and causes 
rupture and canker,— In a poor and uaculti- 
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vated soil, the tree having ifewer capillary 
roots, the influx of the saip is too weak to rup- 
ture the bark, which remainijig bound, injures 
the health of the tree^ stints its growth, and 
renders it subject to th^e parasitical plants, 
as leanness, from want of food, renders cattle 
subject to vermin ; and, it will be found, that 
cattle in this state, are always hide^bound, and 
trees always bark-bound : and it will further 
be found, that trees in this state are not sub- 
ject to canker, and, vice versa^ that trees sub- 
ject to canker are not subject to moss and li- 
chen. The cure of this disease will, there- 
fore, be to remove the rigid bark, and culti- 
vate the soil. 

The misseltoe is scarcely to be found in 
this part of the island* I know not of a plant 
but one ; I cannot) therefore, say any thing 
concerning it. 



OBSERVATIONS 



ON 



THE BARHBNNESS AND CANKER 



OF 



FRUIT TREES, 



AND THE 



MEANS OP PEEVEKTibN AND i CUBE. 



Jlhis subject, which has attracted so much 
attention, and ui^dergona so much investi- 
gation, seems stiU involved in great obscu* 
rity. 

If my ote6r^ati0ii6 <5ati throw any light upon 
it, or tend to lead others td any useful disco- 
very, I shall consider r»y pains well bestowed, 
and myself amply rewarded. 

The &8t thing necessary to be done, is to 
iiOLvestigate. the cause8.i 
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The principal of these appear to me, to be 
Vermin^ Constriction of the Bark^ and stspera" 
bundant Blossom. 

These causes, though they- may exist se* 
parately, are often combined together, and 
depend for their continuance and extension on 
one another. 

As the first of these causes, viz. Vermin^ 
appears to be the most common and most 
general, and likewise as the other causes Will, 
in a great measure, be obviated by the mode 
of treatment I propose for this, I shall begin 
with it. 

When fruit trees grow old, the outer bark 
cracks and rends into thousands of fissures 
and crevices^ where the vermin deposit their 
ova, which, coming to life in the spring, at- 
tack and destroy first the blossom aiid leaves 
of the small short brancheis on the tf unk, and 
krge branches^ and soon extend their depre* 
dations over the whole tree- 

From this will be seen the reason why fruit 
trees are so often barren near the trunks and 
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bear only on the extremities of the branches, 
and frequently on the upper branches only. 
For, though the progress of the vermin is very 
rapid, yet, in fine weather, the fruit on the ex- 
tremities will get set before they reach it. 

From this cause the fruit buds are first de- 
stroyed; and, from the constriction of the bark, 
they are seldom or ever replaced, so that al- 
most the whole branch remains ever after bar- 
ren. 

To destroy these vermin, and prevent their 
depredations, many means have been sug- 
gested, such as washing with different liquids. 
Perhaps a liquid may be found capable of de-* 
stroying them, and it is not unlikely that 
plain water may do it; but of this I have no 
experience; I only make the supposition from 
always finding their ova in parts of the tree 
most sheltered from the rain, that is, the in- 
clined side of the trunk, and under side of the 
horizontal arid pendent branches. But the dif- 
ficulty of application seems insurmountable, as 
well as the effect uncertain. The ova of these 
insects are generally laid so deep and secure in 
the fissures and crevices, and so completely 
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covered by the bark, that it is impossible to 
make any liquid reach theui. 

Smoakingy tying hair-gropes^ 4r. round the 
trees, laying certain substances upon the ground j 
about the root of the tree, are not worth tak- 
ing notice of. 

As the ovsi of these insects are lodged in th© 
fissures and crevices of the outer bark, the 
means I propose to destroy them, is to take 
off the outer bark * completely from the trunk 
and large branches, as far, at least, as it is 
cracked and scaly, by which they will be -ef- 
fectually dislodged, and must inevitably perish 
when driven from their nidus. If any animal 
is forced from its nidus prematurely, it will not 
live. At the same time it will relieve the tree 
from the constriction of the dry and hardened 

* Although I have divided the bark into three distinct 
parts ; in treating of the operation of peeling, I have used 
the words outer and inner bark, for the purpose of avoiding 
circumlocution^ because^ in performing this operation, some* 
times more and sometimes less of the longitudinal or mid« 
die bark is taken off. By outer harle, then, I mean not only 
die transverse, but also a part of the longitudinal. By bark^ 
ing, I mean taking off the whole bark to ^e wood. 
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baric which injures its health, and renders it 
more subject to the attack of vermin j for 
it is observed, that the vermin more readily 
prey upon tlie weak and sickly plant, than the 
more healthy and vigorous: hence it is easy to 
see how these two causes act together, to the I 
injury of the tree and fruit; the one rendering 
them more subject to the attack of the other, 
which carries them on to total destruction ; and 
.^t has been observed, that the vermin are 
lore destructive in a cold than in a warm sea- 
son, which has made some imagine it more 
favourable to their production ; but this is a 
mistake; the cold is not directly favourable to 
the production of vermin, but by causing de- 1 
cay of the vegetable, which either produces gr 
Iters them. We see this in all putrefying ani- 
mal and vegetable substances. If the vermin 
have penetrated through the inmost bark, it 
likewise must be cleared away, and the wood 
scraped round to tiie sound inmost bark. Toj 
facilitate this operation, the small short bran- 
ches upon the trunk and large branches ought 
first to be cut away close to the wood. 



I It will often happen in young trees, and in 

^ older ones where the bark is not cracked by 

II 
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age, that fissures and crevices will be formed 
by wounds, by stumps of branches decayed or 
cut off, by the branches rubbing on one another, 
and perhaps by diseases not well known ; one 
of which, it is not unlikely, is constriction of 
the bark ; for, where the outer bark was quit^ 
smooth, and apparently sound, I have found' 
the inner and inmost bark diseased. In this 
case, the diseased part must be entirely cUt 
out, to the wood, and carried round till yott 
come at sound inmost bark, as in the case of 
vermin. If the disease penetrate to the wood, 
and go all round, in the same circle of parallel^ 
that tree or branch has no chance to live; it 
ought therefore to be cut off. If, howevef^ 
any part ot the wood is fresh, it may be prev 
served by putting in a piece of fresh bark, froill 
another pdrt of the tree, or from anothfer tree; 
or it can be preserved by another; substance^ 
such as a piece of linen rag, to conduct the s^p 
till a new bark is generated. 

Peeling cannot be of so lAuch service to wdl 
trees, in regard to the vermin, they mostly re- 
slciing and depositing their ova in the wall, and 
not in the bark of the tree; but it is of eqlial 
servicjB in rega^rd to the constriction. 
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; The proper season for peeling or taking off 
the outer bark is winter, or early in spring, 

when the inmost bark adheres firmly to the 

■ » , 

wood, and is not easily torn off; though it may 
be done at any season, but requires more cau- 
tion and dexterity. The instruments I use for 
this operation are four : Fig. 1 . in form of an 
isosceles triangle; the cutting edge of the base 
set at an angle of 45°^ with the handle about 1 8 
inches long, for taking the bark off the trunks 
of old trees, with thick rigid bark. Fig. 2. 
in form of a T ; cutting edge set at the same • 
angle, for peeling between straight branches, 
where fig. 1 . cannot be applied. Fig. 3. in 
form of an L double edged, set at right angles, 
with the handle, for young trees and small 
branches. Fig. 4. a drawing knife for the 
clefls, and cutting out the canker where it has 
gone deep. 

Many objections have been made to this 
practice, because it is new, and in direct op- 
position to the opinion of prc^fessional men, 
which will be taken notice of afterwards. A 
special objection has been stated against the 
peeling of cherry-trees, " that it will cause 
. them gum ;" but this is not founded on either 
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reason of experience. The ieffect is quite the 
reverse ; it prevents them gumming, because it 
removes the constriction, and allows the gum 
and juices to disperse freely over the tree: 
whereas, when the tree is bark-bound, the gum 
and juices cannot disperse over the tree, but 
must burst out at some wound, crack, or 3tump 
of a decayed branch. The peeling of cherry 
trees, however, requires to be done with a little 
more caution than that of pear and apple trees; 
not to cut too deep, nor too late in the season. 
* On the trunks of old cherry trees, the bark is 
so thick, that it requires little dexterity to a- 
void danger ; and the younger ones and 
branches may be relieved by taking off the 
transverse bark only; which is not difficult to 
do, as it is not perfectly transverse, but spiral, 
and winds .off like yam from a clue. The 
operation of taking off the transverse bark, 
must be performed in summer, when it sepa- 
rates easily from the longitudinal. We see the 
cherry and other stone friuit, as well as the 
pear and apple trees, universally burst their 
bark, and throw off the transverse, which they 
never regain, and they never bear well till they 
do so. 
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Notwithstanding this operation, some ver- 
min may still arise from some part being missed, 
or they may come from some other quarter, 
and infest the blossom. In this case, I propose 
sweeping and beating off the blossom, which 
not only dislodges immense numbers of the 
.vermin, but deprives them of their rcQcptacles* 

In beating, the,^stroke should be sharp, and 
twice or thrice repeated on the same branch, 
because the vermin are not easily dislodged. 

I have practised this for seven successive 
years, and have always increased it, sweeping 
and beating ruder and ruder every year ; and 
so far from being deterred on account of 
knocking off the blossom and young fruit, I 
have on that very accodnt been encouraged to 
it, both from the produce, and observing that 
the trees in general have too much blossom. It 
is not, however, to be donfe to every tree at 
random, for some trees in some seasons dp not 
require it ; this seems to depend on the species 
of the tree, and the time of blossom. If the 
time of blossom is before or after the season of 
the vermin, (for they too have their season,) 
the fruit may escape j hence it happens, th^^l 
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sometimes the early ^ sometimes the late, and 
sometimes the intermediate^ is the best crop. 
The same thing may happen from the weather j 
but this we cannot remedy ; and it certainly 
would be improper to sweep a tree of spare 
blossom, not infested. There is much less 
danger of destroying the sound fruit by sweep- 
ing and beating, than could a priori be ima- 
gined : the diseased, losing its hold, falls easier 
to the brush or stroke. 

The operation of sweeping and beating 
should 4)e begun as soon as any symptoms of 
vermin appear ; that is, the curling of the 
blossom and leaves near the trunk and large 
branches, and should be continued every day, 
or every other day, till the fruit is fairly set, 
or the season of the vermin past. I say fairhf 
set, because it often happens that the' fruit is 
destroyed, and falls off, after it - is apparently 
set, and thus deceives the husbandman, and 
blasts his hopes. 

With regard to wall trees, they cannot, so 
well be beat, but they can be easily swept* 
It is not my object to take notice of different 
kinds of walls, but I believe the best .will 
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have crevices, where the vennin deposit fheit 
ova; it will therefore be necessary' tp sweep 
the wall carefully, and completely befoi^ the 
blossom opens ; which wiU in a great mea- 
sure prevent their depredations. If, notwith- 
standing, they attack the blossom, it likewise 
must be swept off. Th? use of sweeping, sp 
i^ as relates to the vermin, will in a great 
measure be superseded by tlie practice of peel- 
jmg. 

The next cause is constriction of the bark. 
This appears to be a more frequent disease^ 
and more dangerous than is commonly ima- 
gined. It is indicated by the unequal growt^^ 
of the tree, in all parts, and most commonly 
between the stock and graft : the choice of 
stocks, therefore, wiU be, such as grow most 
equally with the grafts to be put upon them ; 
by the tree swelling more where the bark 
has been cut, or torn off by accideut ; by the 
canker, indurations, <:ontraction3, and rotting 
of the bark appearing in different parts of 
the tree j by the bark rending of its own 
accord ; by the inner bark rending after the 
oute^ bark has been taken off, frequently in 
the very instant, and often not stopping at 
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the peeled part, but running a great iS^ray above^ 
bursting both inner and outer bark. This 
completely shows that the disease rests in the 
outer bark. 

In this case a longitudinal incision, or a 
partial peeling, may prove a cure j but it is 
more 'certain and complete to peel all round, 
from the surface of the earth, or rather a little 
below it, where the bark is soft and yielding^ 
or as far as the bark is observed to rend and 
exfoliate by nature, but no farther, (For we 
have already observed, that the roots and bulb 
<lo not attempt an exfoliation by nature; a 
plain indication that it should not be taken 
off. I have likewise put this to the test, and 
found, that taking even the external bark off 
the bulb, effectually kills the tree. To know 
this may be of service where it is wanted to 
clear the ground of forest trees, but it cannot 
kill them, if large, for many years, without 
cutting through both bark and alburnum of the 
trunk) The whole trunk, and larger branches 
as far as the bark, will admit of division. 

Ifi^the bark bound the tree like a hoop or 
cord, by being .fixed only at the two ends, a 
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longitudinal incision would be a complete curej 
but as the bark is fixed all round, such a cure 
must be very incomplete. It may be of con- 
siderable service on cherry trees, where the 
stricture depends chiefly on the transverse 
bark, which, being more lightly attached to 
the longitudinal than that of pear and apple 
trees, when cut, sometimes separates itself all 
round. We can scarcely, however, in any 
case approve of a longitudinal incision, be- 
cause it is almost impossible to make it, with** 
out cutting the periligneum and wounding 
the wood ; besides, it is apt to spoil the shape 
of the tree, by making it grow from that round 
vforin, which is natural to it. This disease, 
or rather cause of diseases, is of the most se- 
rious nature, because it always increases it- 
self. The bark, losing its health along with 
that of the tree, becomes tougher, which makes 
the stricture still stronger. The stricture 
sometimes goes to such a degree, that the great 
capillary canal between the bark and wood 
is completely shut up, by the inmost bark 
clinging so firmi and close to the alburnum, 
as to stop all motion of. the sap in that chaanel ; 
in consequence the tree languishes and frequent- 
ly dies. This is what is called bark-binding, the 
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tree is said to be bark-bound. But, although 
every tree is less or more bark-bound, it is not 
commonly thought so, till it arrive at this de- 
gree. 

It may perhaps be thought necessary I 
should inform at what age, that is, the ear- 
liest period, the trees should be peeled. It 
is diflficult to fix a particular date for differ- 
ent species, varieties, soils, and situations; 
some species and varieties growing faster than 
others, and all growing faster or slower, ac- 
cording to the soil and situation. It must 
therefore be regulated by the symptoms of 
constriction before mentioned, or as soon as 
the l^ark will admit of division. As the tree 
advances in age, the bark thickens and har- 
dens; the peeling • therefore must be carried 
further up every year. 

The practice of grafting shews that a stric- 
ture takes place very early ; for I believe it 



will seldom succeed where the graft is more 
than one year old ; and as it is better prevent- 
ing diseases than curing them, it may be pro- 
per to remove the outer bark before any of 

* 

these symptoms appear J I have accordingly 
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done so to a number of trees, ({iear and apple), 
of two years old, which have both produced 

fruit, and grown well to the wood. 

• . • #\ 

In very young trees, a mere scraping, or 
taking off the transverse bark will be sufficient, 
and have wonderful effect in promoting the 
growth of tl^e wood j but 6ught not to be 
done, till the month of March, when the sap 
has begun to be in motion to form a new bark ; 
because, if it is done much earlier, the inmost 
bark and alburnum, long exposed to severe 
weather, may he diried and contracted, so aJ$ 
to become impervious to the sap. 

I now make it a regular practice to peel, or 
take the transverse bark off every tree I have, 
at two years oH, that is, the second year from 
the nursery ; and find that it both promotes the 
growth of the tree, and brings it sooner into 
bearing. 

The last cause I have to take notice of, is 
superabundant blossom. This cause operates 
in two ways in rendering the tree barren ; by 
affording more receptacles and lodging for the 
vermin j and by requiring more nourishment 
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than the tree can give, so that the fruit either 
perishes for want of support, or is destroyed 
by the increase of the vermin, occasioned by 
the decay of the blossom. For it is observ- 
able, that, in this case, when the fruit sets 
unequally J there is some chance of a tolerable 
crop J and if this did not often happen, the 
blossom being generally so abundant, I am of 
opinion we seldom would have any fruit ; but 
where it sets equally, there is little or no 
chance. The reason of this appears to be, 
that, when some get the start of others, they 
draw the nourishn^ent to themselves ; in con^ 
sequence, the others quickly die, by which 
more suppoi't is given to the living : but when 
they all partake equally, the whole nourish- 
ment is exhausted, and the whole fruit per- 
ishes. This may be exemplified by supposing 
a ship at sea with one hundred men,* and one 
month's provisions, but by stress of weather 
she is driven out of her course, and they find 
it will be two months before they can reach . 
port. It is clear, that, by throwing fifty, men 
overboard, fifty lives would be saved ; because 
one month's provisions for one hundred men, 
will serve fifty men two months. In this case 
it might be reckoned cruel, and the .men 
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might be put on short allowance ; but we can- 
not apply this cruelty to trees, and we do not 
yet know of any method of putting them on 
short allowance ; and if we did, it is not likely 
they would thrive ; for we find that even other 
animals cannot suffer equal privations and vi- 
cissitudes with man : besides, where is the 
port they are to get supply ? The tree, there- 
fore, ought to be relieved early, by destroying 
a part of the fruit. 

As I do not know what this superabundant 
blossom is owing to, (but it appears to be a 
very general, if not universal law of nature, 
to provide for loss. This is observable in the 
animal world, as well as the vegetable j and 
though we cannot understand the reason, th^ 
fact is certain) so I cannot propose a preven- 
tative : but the indications of cure will be, to 
diminish the quantity of fruit, by beating it 
off when in blossom, and assisting the powers 
' of the atmosphere, by peeling and annular 
barking. 

It is a common practice among gardeners 
to cut off a number of the branches, because, 
they say, the tree has too much wood j but I 
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never could learn froni them the meaning o£ 
this phrase. It is true they say, it is because 
the tree does not bear fruity but they do not 
inform us how the quantity of wood should 
prevent the tree from bearing fruits 

a 

How far this practice has succeeded with 
them I know not, nor do I know whether 

\ > , . 

they hay^ made d distinction between trees of 
a spare and profuse blossom ; but I t;npw that 
I have a number of trees very thick of wood^ 
whi^h bear very great crops; but all these 
have a ; very spare blossom : and I likewise 
ImoWi that it is of advantage to the crop in 
this. climate,, where the fruit is so often de^ 
^troyed by the inclemency of the weather, for 
a tree to be thick of wood ; for I have o£t€^ 
observed the fruit of a thick-wooded tree de- 
stroyed on that point of the compass whence 
the storm proceeded, and preserved on the 
opposite side, when that of the thin-wooded 
tree was destroyed altogether* Besides, if the 
tree grow in a rich soil, the greater quantifrf 
of wood will certainly check the disposition to 
canker, because it will <:oiisume, or take up a 
great part of tlie sap, which would hav? been 
more than the bark could admit of, and con- 
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sequently have broken out and produced that 
disease. And, we believe, it will rarely happen 
m a cold climate like this, that a tree will 
have too many branches: for, the more branches, 
the more leaves f o convey the influence of the 
atmosphere to produce wood, and more , par« 
ticularly fruity which requires more of that in- 
4uence (14) ; when a number of the branches 
are cut off, more sap will be thrown upon 
those which remain, the balance will be far- 
ther lost, and the canker promoted. 

These obser\'ations, without any comment, 
were given into the Caledonian Horticultural 
Society, on the 1st September, 1812, to be read 
at their meeting, on the 8th of that month, 
when the author was present, to have given 
any explanation that might have been required, 
as far as he was able ; and that any of the mem- 
bers of that Society might have an opportunity 
of seeing tne eiSects of the operation, when the 
fruit was upon the trees. As that was not 
done, &r reasons best known to themsdves *, 

* All that I have been able to learn officially^ the Secre- 
tary informed in writing, which I have now by me; ** first, 
that they had not time to read them for other businefis ; 
and, afterward^, that he had forgot them among some pa- 
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and fearing it might share the «atne fate, if 
given to any other particular society^ he resolved 
to give it to the world at large, where he still had 
hopes it bad a chance to meet with some more 
friendly; and, though a stranger^ might be 
taken in. But, as in this case, he could not 
be present with every one into whose bands it 
might come, it became necessary to enter into 
some explanation. ' 

As many inquiries are made how I was led to 
this practice, I find it necessary to give some 
account of it: I had two objects in view; first, 
that of destroying the vermin ; second, reliev- 
ing the tree from the stricture of the bark. I 
was led to the first, by a common saying I had 



pers of the Society* " No doubt^ from the pressure of 
business, in carrying papers of great importance to the 
meeting that day, which were just two ; one, where the au- 
thor informed the Society, that he had good sea cale, but 
not a word how he had raised it ; the other, a letter fh)m 
a gentleman in London, to the President, informing him, 
that he had very good wine of his own making, and if he 
came to London he might taste it ; but oiot a word how the 
wine was made, or of what* If the Secretary will look into 
hh fasciculus o^ ihdX date (8th September^ 1812, ) he will 
find the above statement correct* 
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I its6qaejAiy heard, " that May mists were in- 
jurious to the fruit." As I never either admit 
or reject a common opinion without evidence, 
J set about satisfying myself by observation, 
vhen I found it in some measure just. The 
^ext tiling tliat occurred to me was> in what 
manner it became injurious. 
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Upon examining the blossotn, I found a 
small worm in almost every one, which had not 
shed off, as in dry windy weather, but had 
curled together, and formed a nidus for the 
vermini not but the vermin settling in the 
blossom will produce this eSect, but moist 
weather is certainly more favourable for it. 

I next inquired whence the vermin proceed- 
fed. By observing that the blossom nearest 
the tnink and large branches was first attack- 
ed, I concluded that the vermin came from 
the tree itself. I was farther confirmed in 
this opinion, by observing that the old trees 
were more infested than the young, and tliat 
lUl the trees wore first and most infested near- 
est the root, where the bai:k was most cracked 
bnd rent. 
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In putting it to the test, I found it put be* 
yond all manner of ddubt : for, in performing 
the operation of peeling, I discovered thou^ 
sands of the ova of thase insects, whiclr, as ap. 
pears by a microscope, are a beautiful transpa- 
rent globe, perhaps the most perfect in nature; 
and I found them generally so securely lodged 
under the outer bark, sometimes in the inner 
and intnost,.and even into the wood, that I 
saw no possible means of destroying them, but 
by taking off the outer bark, and even the in- 
most, and part of the wood, where they had 
penetrated so far. The only obstacle that now 
presented itself was, the danger of killing the 
tree, and thus rendering the cure worse than 
the disease. This, however, I considered as no- 
thing but a common prejudice, which required 
nothing but courage to oppose, because I h|Mi 
every encouragement nature could hold out to 
•me, I had long observed, that the tijee^ y^ 
nourished principally by the juices flowing be* 
tweenthe b«trk and wood. 



. I 
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Experiments have been made in diffdreiit 
countries to ascertain ho^r trees yr^r^ nourisb* 
ed, and received their increment j bujt;|)on0 of 
these, so far as I kijow, were conclusive, or 
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[ eStJld possibly be so. These experiments 
I were, barking the trees ; by which it was 
r found that the trees all died in three years 
[ afler. But this is so far from warranting their 
I conclusion, (that the trees are nourished solely 
I'from the bark, and received their increment 
by the periligneum being every year converted 
into, and consolidated with, tlie rest of the 
wood,) that it sets it completely aside j be- 
cause, if the trees had been nourisli&d solely 
by the bark, they could not have lived three 
years ; and, that they do not receive their iq-t 
crement in the above manner, requires no ex4 ' 
perimerit to determine ; for every body knows 
that the trees acquire their increment in that 
season of the year when the periligneum is se- 
parated from tlie wood by the sap. Besides, 
nothing can be more evident, than that the 
wood is possessed tjf sap channels, or canals. 
This can be shown by a very simple experi- 
ment : take a piece of a branch, or the like, 
bark it clean, and put one end into the firej 
these canals being contracted at that end, and 
the sap rarified by the heat, will be seen to 
pass off at the other end in the form of steam, 
or fluid, according to the density of tlie wood. 
And there are some, as the cane, which have 

I 2 
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these cst^als so large, that Water will readily 
pass through them. So tha*y all tibat their e» 
i>»iments could deteitoiiie y^as^ that the bark 
is neci^ssary to the Ufk aiid growth of the tree. 
l?het«e cfati he no doubt^ hotJ^ever^ that the tree 
reeeiv^'its incretoent chiejfljr from the jiuceu 
llowinjf betweenr the wood awd peritigifemn j 
for we ob^^rve that anew riiig^ or stratnui of 
wood is irdderd eteiy year to the cireuitifej^ence 
©f the olcfr Wood i how this in done, i& more 
difHcUlt t&unAetBtmd i but we know l!ha4! so^ 
Uds are forined: fr6^ ^ate^ sihd the finest fluidi^ 
by a defpositi<»i of ifjAnixt^'pgttMm^ st^ in fe^ 
trefactibn* and osi^'c^id^ fm^ itis^ &igh&f fr^ 
liable tha* t4ie wo<!)d is^ for^Wd iw^the sdmd irian-» 
ner, the dltt wood s^^Vifig M^ jsif fiutfeuSi' ' . 

« 

■ - ' • ' • I - - ■ ■••.'■. ^ 

1 had observed; tliebaifk dfack afnA t^efttl ifi 
a thousand places. Which* I wuld noC obneme 
to be any thing but an €(flfort of nature tir 
throw off an incumbmnce^ and required as- 
sistance^ ' v ^' ^ '^ 
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' I observed that, wfiefe sH had »aicec«dedy 
there was i fresh,- healthy^ ba^rk bdo^;^, ^ftd th^ 
tree or branch healthy : But where she Bad 
failed, the outer bark stuck into the inn^ lite 
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I 41 diy hardened scab in the animal body, till 
Why its pressuie it had stopt the motion of the 
S^p, destroyed the inmost bark, and materially 
injured the health of the tree or branch ; and 
where it went all round, killed it entirely. I 
had frequently observed a very small portion 
pf the inmost baiJt, alone, preserve a tree or 
large branch alive and healthy. I observed 
ti^at the transverse bark was always, sooner or 
. lat^i;, destroyed by nature, and never agaia 
replaced. 



I observed the outer pajt of the bark had 
lost *lt organization, and could be of no ser- 
vice to the tree. And observing further, tliat 
when this lifeless bark was taken off, the bark 
below always rending of its own accord, shew- 
ed that the tree needed ihrther relief, and re- 
quired a paft of the living bark to be taken off. 
Accordingly, I have fmmd that though taking 
off the liieless bark may destroy the vermin, 
it will not reno\'ate the tree, and cause it send 
out new wood j for this end, therefore, it 13 
necessary to take off a large portion of the 
fresh baik, according to its thickness. In very 
old trees it will require to be taken off to the 
thickness of an inch, or more j but no rule 
13 
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ean be laid down as to what is to be taken off, 
but what is to be left on, which may be about 
one-eighth, or one-tenth inch thick, which 
will be found sufficient to defend the tree a- 
gainst any weather of this climateu 

I knew that universal law of nature, that man 
is to live by industry, ^ By the sweat of thy 
brow shalt thpu earn thy food ;^' and I did not 
eongeive that we were to bave fruit without 
labour, more than any other crop* ^ 

By the indications of constriction before- 
mentioned, I was led to the practice of peel- 
ing in general, — my second object, but wkich 
in point of utility ought to*be the first 

Since I commenced this practice, many ob« 
jections have been made to it by professional 
inen* First, the trees were all to be killed by 
the cold of winter,''— " starved to death.** See- 
ing they survived this, they were all to be 
burnt up with the heat of summer* Finding 
they withstood this also, they wer^ all to die 
in three years of a lingering illness* The fifth . 
year is now past, and they are neither dead 
nor ^k> but more healthy than ever. But 
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this is no doubt owing to the clemency of 
these amateurs and connoisseurs in horticul- 
ture and phlogiston^ who were gra,ciously 
pleased to give them a respite of two years 
more* As there is a report of their getting Of 
further respite of a year or two mqre, there 
is some hope of a final pardon 






And several tirees w great age; with which 
every means proposed by professional men had 
been used, but never bore .fruit, have, since 
peeled, produced very good crops. In corro^ 
boration of what I here state from my own 
knowledge, I beg leave to insert a paragraph 
froQi a letter I received from a respectable 
gentleman in the neighbourhoo4 of Gla&r 
gow :— : 



r J" 
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t Itis still thoQ^t hy some, that my irees may yet b% 
Sitarved to death by the cold of winter wad spring, or burc|t 
ajive by tUe heat of summer, from want of clothinjg ; but ai^ 
they have stood the alternate cianses of heat and cold for 
five years^ and most of these in as great extreme as com^ 
monly known in this climate, we apprehend Kttle danger 
now when they hate gotfi^pe coats more than I left thett^ 
whw I first stript thep. ^ 
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f Mr Pathjck Ltok, ^ ^ . 
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**Dear Sir, . . ^ 

^yJi gives merfmreh plw^fni^ tp ir^m jjpu 
el an experivk^iit mvAe m kmtAtion of the oq^ 
]p4th wliidi I fiawr y4>ui 'engaged, iiai Bee^ml^wW 

4 

^^ Wihen I came home, Ixsaiised a rentier 
make tne an inatniinent fiifoilar to ihe oae jfoin 
d^wed . me,^ for haxking your trees ; ramd €om>-^^ 
menced my operations on an old Scotch Caiv 
nock, y^ith a very hard and corrugated bark, 

which regularly produced plenty of blossom, 

• . « 

but fieMom or e^er any fruit* I begaii among 
fhe small branqhes near the top, and conti- 
nued wor'Hing downwards, destroying in my 
progress many thousands of insects, with their 
eggs^ Most of the professional men blamed 
me for spoiling £^ good tree- In spring it pro-iw 
duced a profusion of flowers,, which :they de-* 
pl^ed useless, and the last it would ever shed« 
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(mit m it cpuid |>Q^ly fi^rry. T^e b»rt if 
paw i» ft hmWym^ VAgorit^ui stftt^, *n^ tb§ 

prop tiiijfc ^ns w, . , '. •/ 
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4[%n^d) . «« jABjEgHAjipiii^Jun," 
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Anotiier a^l^chBQt jo^ be«j^ br^cNjgbit , for i^ 
ward s^ainst the practice ii£..pt^mg9'r^ ik^ 
nature would not have given the bark, had 
it not been for ^os^e ust^ul pu^^^e/' ^is 
is cantaiiidy true, when applied ^p sound in^ 
most bwki jbe^aii$e ^ is fid «gs«i^al ^fA th^ 
tree cannot livje M^tbout it ; a^ the jmcgfi, 
which nouri^ tte tree a;^ .<;p;f9e4 /on ^e.^^^ 
it .and the jm^d ;> }>ni it jus ^A&c^lt to <;Qp<f 
cainre the mo ojf 4ry hard^nfid jso^b^ : ax^ 
though /feheiwhole ?bark m^y b^- jiec^ssary 9$ 
an ead^ly peiddd to catFry 0x1 tlie i^p^ ,^ it ht 
then very thin. and j^ol^ling, wid i^wuiQtiBiwcite 
injure the tree by its stricture :; y^, 9i ^.mom 
advanced period, it seems Aot .osly .^nneces* 
saiy, but hurtful. x ; ; 

So the food that is necessarj;! rfor the ; young 
animal, is not <on]y .annec«iaaai^y,'(bu^ unfit 
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for the old. And it may be observed, that 
the transverse bark, which is the principal 
cause of almost all the maladies of fruit-trees, 
IS always destroyed by nature, sjnd never re* 
placed. We see the sheep cast their fle^ce^ 
but so imperfectly, that it becomes a burden 
to the animal ahd requires the assistance of 
the shepherd ; and . we would consider him a, 
bad groom, who did not comb his horses when 
they cast their hair. 

In 

We do not suppose that nature gives any 
thing in vain j but we see, as in the trans« 
Verse bark, and in the blossom, that when she 
has served her purpose, she throws them aside^ j 
and when we observe her too weak, or too 
tardy, it is our duty to asisist her. But the 
vanity of man makes him think that nothing is 
<xf use in nature bvft what is for his own. He 
fkncieS the earth was made for hinu The sun 
imd moon were made for him, and the stars are 
only as so many brass nails to adorn tihie roof 
<^' his carri^gd. Further, if we are pot to ven- 
ture to take off the bark because nature has 
given it, we ought not to root out weeds, be- 
cause nature ha^ given them also ; and why 
destroy the vermin? They too are the gift o£ 
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nature. If we were to follow out this mode 
of reasoning, where would it lead us ? Nature 
could have produced crops without Weeds,^ 
and fruit without trees,. She could have pro- 
duced the fruits of the earth without tiDing 
and sowing: why not Iqaves and rolls ready 
made, and then there would have been no 
occasion for sowers^ i^apers^ millers^ or ba« 
kers ? Nay, nature could ai^ easily have made 
man to live without food ; but in that state 
what he would have been we can have no 
conception. I can give no other reason for 
these productions of nature, than th^t they 
are to make man industrious* The strioticrc 
of the outer barhj however, which gives rise 
to the greatest part of the labour on fruit-trees, 
can easily be explained, without referring to 
t^e &Qal cause. 

The outer bark forming a greater circle 
than the inner, would require to expand faster, 
but is prevented, beii^ rendered more rigid 
by exposure to the weather, and is burst by 
the growth of the tree** But frequently 

N 

* If we were to reason^ or rather miaginey like tbe^ine* 
4ical tribe,' we would not suppose that the bark wwr'^burit 
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b^^ tfee %XQ^ c^n ov<^rQ9m^ fe^ resi^twc^ 
^^;he baa-k, it is piat^iftlly injur.Q^i ia 4ts rtieajlth, 
^d ^e|i :it I&I.U6 altogeth?^, jcji^. . Jt Epay b^ 
ob^rv€i(L from tlie Bl;rapB 43^9 w^ll ^^08^ t^at ^ 
veiy flight stijictoire ch^pfes ihe grossr^h of 9. 
tree or ferwcb, and pro^iuce^ c^nkcfft , Sqpai? 
,expl9iin this disease by 2^m^Md ikabii^ Hapi^ 
Greek apd Latin ! y;OU)Qan expj^iii ftny thing 
td the understoadiug of tlj^ meai»e§t capsicity* 
A dismsed habit wauld mever dp j ■. ifar l^j^ 
disease would he jus* disease, canker ^ould 
be canker* and ^ootocqj so ^oi^Xdi tantrumh^^ 
bus be jiist tantruvikbahfs* And we are inforin- 
ed .that something. more ibban a m^w estinctiw 
of vegetable life appeal^ /to take place in this 
disease. We are at a Joas to ce^A/ceii^e what 
more can t^e f^e iQ eiti^ animal x>r yege^ 
table, than an extinction of life .hi this, world ;; 
and we are not inclined to follow the subject 
&rther.. " . • ■ '■ .■..-, ' ..\ • -./' ' 
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. The Caledonian floj:*icultqral Society hav^ 
offered a premiqm^ ^^t fior. disco veidi^' th^ 

by the growth of the tree, but that th^ vis medicatrix na^ 
iurae btought 041 a ifg^ispoi.cir cQostmtioA to Q^m^v? th# con- 
«««*<»»• ■ . . ... .. •::o..- .... ...:•:;■; • 
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cause 6f thexarft^^Tbiit ibip the best attempt 
to discovter iX^ Hdwf^eyiare tb deterdii<ie 
ivho comes neanrtet tbd liiark^mtbout hittifig if ^ 
wifi aLppiesoy we scippe9d>^ kx ttmir ne^t ^fii^u^ 
his. > ■ ■ '^'.^-" ■ ■ • - 1'--- .- • •• ^ 

Halfpfeittiom for ^tibe second b^st^t^mtMi, 
If the secdnd eome mof e thanhillf wa^ itp \rith 
4h^ fim, b& shmikl h^e mot^ tlxm fetlf pi'ef. 
mium- r4^wy,Wh«fo£^th«flltimatiiifti Stffch 
attemptS'^^ ^igfrfaiiftly liMi^I^ i anfd, atthdttgh 
they should end there, and be o# lio 'sei*trtefe 
to any body else, they will serve the Fascicih 

r 

. Attd it may be observed, that frait4i^s ^c?I. 
dom beat yell *ill they burst the bark, and 
then they arii soon aftet infested hf ihe Ter- 
rain ; so that they tiever are^ at b^t^ b^ a feW 
years, . in what may be trailed a good bearing 
state. 
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A question, has he&ti started, Irheth^r the 
vermin is the €ause or efiect of the canker? 



^ fascicului^; a bundle ox Nursery-meD,' Gaifdenersy 
"Printers^ and Sodt^m 



am 

m 
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The vermin certainly iaii(rt fhe :general rausre 
of the canker, though I believe, they' may 
sometimes product* it topically ; nori' • ]8< tlie 
caoker the exciting, but only the predi^osing 
cause of the vermin ; as is the rending of the 
bark, wounds, injuries, &c. ; and I do not find 
that these produce>even tojprctf/ canker^ iti a tree 
not bark-lyHind. Sp wounds on the animal 
body, in good habitf he^l up without any bad 
consequence; 'whilst, on a bad habit, the 
slightest scratch often becomes serious, and 
sometimes fatal. ' - ' ' 

The stricture of the bark, however, inu^ 
be viewed in a very different light ; for it is 
undoubtedly the general C£(use of the' fcaijfcer, 
,by not allowing the juices to disperse freely 
over the tree, which, bursting out at any weak 
part, form, with the bark, this ragged substance 
called canker, For' we know, that all stagnant 
animal and vegetable juices, when exposed 
to the air, are much given to putrefaction, 
and communicate it to^ and ' promote it in, 
other bodies. Accordingly, . we bbserve the 
sap of the tree first breaking out like sweat 
or dew upon the surface of the bark, soon 
corroding the outer bark, next communicate 
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jog the disease t to the pmUgneum and the^: 
WQodi .... ■ .'i. ■ !:■ . 1 ■ . ' ' •• .•.;■• 

# 

^> J-#l.- . • -1.11 

Gums, resins, and esdeutial ojb, areetxcep*^ 
tions to this rule; and, accordingly, I have 
ilever observed ihe canker attack Xhe <?b^fry 
tree; and am. of opinion tha,t. it xiev^ ddea^ 
and never can, whatever Mr. :Forsyth and, 
others may have said. It. i& true the chejry. 
tree is subject to the same disease,*— an unequal 
distributicin of the fluids,, arisidg from an: J^n-* 
equal power of the solids>— ^-as well as the pf ar 
and apple tree; but this never terminates in 
canker, for this plain reason, that the juice of 
the cherry tree is not of a putrefactive, but 
rather antiseptic quality. ; The $ame rule, wa 
believe, wiUL hald. with all gummy ,^ resixioUs^ 
and gum-resinoji3 trees. .^ . • , , 

We observe, when the cherry tree is wound* 
ed, the bark torn off, or the balance anyway 
lost, th^ juiqe exsudes ; but soon concretes into 
gum, and- sl^uts up the wound } but we have 
never observed the bark and wood rot, as in 
tlie pear and apple tree. If the wound is very 
large, or the bark tprn off to great extent, the 
wood will be dried by the aj^tion of the air^ so 
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aiB to {»ci£oit!6 impervipud to v^ the ssap^ and the 
tree die from want of nourishment ; bui we 
have never observed the tree, to use the com- 
nitm^ iphf Me, bleed iU» di^atht ^ 

. ' ... ■■ . V 

• • ' — ... > ^ , 

. So^etimed ediiti'flctions, itidurotlotiid, ^ And 
tdtfihgi of < the bafk, ftrig praddced wiihcnit^ thi« 
i^ged appearsctKse, '^ whibh are. eqtxallj dongei^. 

6u9, a& they tu:"^ efiecti^ of the same cause; 

. , .... 

■ / 

And it will be found ihat the digpositioti 
&{ the trees^ to ea&ker, k^ ceteris poribM^ in 
J)ropmtion to^ thfe .ttan«verse strength or |MDW6f 
ef this bark, f*^. the aggregate power df the 
transVetse bark, aDd the irani^vers^/coh^sion 
6f the k)i)gitudmfd, taken togetlier« So thef 
dlsp6diti6n to cai^er wilt be,- as the transverse 
power of Ithe respective barks to the-foree ex- 
erted by the growth of the tree. This force 
it will be difficult to aS^rtairi ; biit it cknnot 
be thought irrational td suppose it^ under ai- 
inilar circumstances, nearly the same« Thisf 
Seems to be supported by what follows* 

The relative powers of the . dirfetent barks 
can be ascertained pretty accurately, when it 
will- foe found tbiat^ tbe trees most giren to 
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canker, and those which continue longest ill 
an apparent healthy state, without bearings 
have the strongest bark transversely, and that 
those which have the weakest bark transverse- 
ly, are the greatest bearers, and least given to 
canker. 

This both accounts for the canker, and 
^' how full grown fruit-trees, ' especially some 
of the finer sort of French pears, which, though 
apparently in a very healthy and luxuriant 
condition, are yet in a state of almost total 
barrenness/' For the very cause which, at 
last, destroys them altogether, preserves them 
longer in this apparent healthy state, viz. the 
strength and firmer cohesion of the bark, 
which continues to stretch longer without 
bursting, and forming residence for the ver- 
min, than those pf weaker cohesion ; yet they 
are really and truly bark*bound, which pre- 
vents them receiving that nourishment fit for 
bearing fruit. And it may be observed, 
thit these trees, though they may continue for 
a number of years in this apparent healthy 
state, at last break out into one universal 
canker. 

K 
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As the stricture of the bark is the cause of the 
barrenness and canker of these trees^ ia it not 
probable that it is also the cause of their iruit 
not coining to maturity in this climate? And 
though we cannot suppose any means can 
supply the place of climate, yet they may as- 
sist, to some degree ; hence it is not irrational 
to conclude, that taking off the outer bark 
may be a means of maturing these fruits bet- 
ter. I have not had sufficient expt^cnce to 
speak fully on this point ; but I certainly had 
finer fruit of these kinds, than I had been ac-* 
i^tist(»ned to see^ or that these trees ei^r ftxh 
duced before they were peeled^ and a nuich 
greater quantity, though every means hitherto 
used had been tried ; and accordingly we find 
these trees bear better, and are less given to 
canker, upon the wall, than on standards* 
When the thick external bark is taken ofi, 
may not the heat and light have more effect 
an the sap ; which will then be more exposed 
to their influence, in maturing the fruit i 

1 have made a few trials of the relative 
strength of different barks. For exanqile, the 
beurre, (yellow,) an indifferent pear, but a 
jgreat bearer, and little given to canker i the 
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]^reilch bergamot, a very fine pear, but vety 
shy bearer^ freijuently continues long in an 
apparent healthy and hixuriant condition, but 
cilmost totally barren. Taking, then, the 
powei" of bark of the beurr6 for 1. that of the 
French bergaDfiot will be l.7142j^e, or as 7 to 
12, almost a duplicate ratio. 

But when the transverse bark, on which 
the stricture chiefly depends, is taken by itself, 
tliel difference will be found still greater : thus, 
taking the power of the transverse bark of the 
beurr6, for 1 . that of the French bergamot will 
be 2.1666, or as 6 to IS ; that of the jai^onell 
will be 2.2, or as 5 to 11; that of the muscat, 
(a tree very much given to canker,) will be 
2.8, or 5 to 14 ; that of the longueville will be 
2.8, or as i[ to 14. 

* ■ • ■ 

/ 

y 

Any person may make as many experiments 

of this kind as he pleases, but we think thede 

sufficient to establish the general principle. 

Perhaps some species of trees may be more 

given to canker, in some soils and situations, 

and other, in others ; but this can make no al« 

teration either in the rule or practice ; and it 

is believed that those on whidi the above et« 

K2 
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periments were made, are much given to cank^ 
er and barrenness, in every soil and situation, 
in this climate ; and on several hundreds of 
trees, of many different kinds, and of all ages, 
not one bit of canker is to be founds where the 
outer bark has been taken off, some five years 
past, some four, &c. . 

From these observations, no doubt can re- 
main, that the stricture of the bark is the cause 
of the caiiker, indurations, contractions, rot- 
ting, vermin, &c. The radical cure, there- 
fore, will be, to lemowe ihe stricturey by tak- 
ing off the outer bark % which I have found 



♦ I believe very few cases wifl occur where ^ proper peel- 
ing Will not cure the canker; but, if any should occur^ 
which is possible^ in a very rich and free soil, it may be as- 
j^ted by cutting ofi* the capillary roots next the bulb, and 
exposing it to the air for a considerable tinie» to prevent 
the sudden production of new ones. In short, from both 
reason^ and experience, we have good ground to believe, 
that, by peeling, annular barking, transverse incisions of th(S 
periligneum, and cutting off the capillary roots, the canker 
inay be cured and prevented, lei the tree and soil be what 
they will. As the canker is not a topical . disease, we look 
upon the method of curing it, proposed and practised by 
Mr Forsyth and g^deners, cutting out the cankered part. 
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confirmed by experience ; and I have found 
this practice not only answer all the expecta- 
tions I had formed of it, but far exceed them. 
I expected to render the tree more healthy, 
and I expected to increase the quantity of 
fruit ; but experience has shewn, that it will 
not only increase the quantity, but. also im- 
prove the quality ; that it will renovate the 
old trees, and promote the growth of the 
young ; and that it will bring old trees, which 
before were always barren, and yoiing ones, 
sooner into a state of bearing. And I have 
every reason to believe, that it will make the 
trees bear every year, by converting the wood 
buds into fruit buds ; fpr almost all those trees^ 
which were peeled five years ago, have had 
five very abundant crops. 

What I had predicted is now verified ; these 
young shoots, yirhich, the tree i^ends out after 



and applying the composition^ &c., like a surgeon cutting 
off a man's nose, infected with a certain disease^ and apply- 
ing his plaisters and pledgets^ without doing any more ; 
for, though the cankered part may possibly heaT up, the 
disease wiU certainly and suddenly break out in another 
part. 
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being peeled, are now bearing fruit on the 
whole length of the trunk and larger bnmches, 
frequently in the second year, which we be- 
lieve is \ery rare in pears and apples^:. and 
the old branches bearing along with them. 

We must observe here, that it is necessary 
to peely or take the transverse bade off these 
young shoots, for two reasons ; to prevent 
them being seized with the canker ;. but espe-^' 
cially to give the stem strength to support the 
top, which grows luxuriantly to lateral branches, 
from receiving so. much nouriahment from a 
liurge ti^unk. And, however stilbnge . it may 
appear^ Jt is a fact, that I have had instances 
of these trees bearing fruit on th& wood of tba 
current year, and coming to maturity, though 
late in the season. 
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.When the trees are peeled, they send out 
numerous young healthy shoots from the trunk 
and large branches, which will come to bear 

fruit before the old ones fail *, and thus givc^ 

- J . . ' . - . . • . 

. • • • 

. ^ Fig. 5^18 a swan egg pear tree, 100 years oM/ wlilch haii 
bectt for. sereral yeaxB- f$»t in a complete £tate of decay. 
The youDg healthy jBhopts upon the trunk and hivg/Bi 
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a coniitaot supply^ viithout the loss of time^ as 
ia the. commoa way o£ cutting down atui gcaii- 
ing: whereas unpeeled trees seldom send out 
yonng shoots from the trunk and large 
•branchair and when tkey do, these seldom 
come to any perfection, but generally die the 
first winter ; because, £rom the stricture qf&e 
barkf they do not leoeiYe the prqper nouridi^ 
ment, and are festered at the root, or ofl&et, 
by die vermin and rotten bark of the trunk 
or branch irom which they grow* /. . 
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A curious ciicumstanca attends the opera*^ 
tion of peeling : Hie more decayed and dia^ 
eased the tree, the sooner and faster it revives^ 

and tendst x>ut those shoots. : . > 

. , I . . . - - . 

- .. „ ■ .,-«■■. ..• 

Thus nature, like >a kind and grateful friend^ 
repays us according, to the service we have 
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branches^ as far as peeled, not one of which died in irinler, 
and those of the present year, are too numerous to be re« 
presented on a superficies. Soqie of these of j^e current 
year measure 3 feet 9 inches in lengthy and 2| inches ip 
circuinference, and' have sent out branches 1 foot 5 inches 
longu Most ot the trei^have nearly the' Mne appeanince, 
and making wood -^t- the c^'tremHie* ef ihe 'bearing 
liraiickesk . , 

K4' 
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< clone her; which, like all services, i$ in pro^. 
portion to the distress and need of assistance. 

' At first, I was at a loss to account &r this 
phenomenon ; but reflecting on a well known 
fact, that the roots .of trees are more durable 
than the trunk and branches, and often re« 
main healthy after these are totally gone, by 
either accident or old age, . I examined a 
Dulnber.of trees, which, though young, were 
in the last stage of decay. I found Ihe roots 
of these not only healthy, but numerous, most 
amply provided with capillary . roots, many of 
them immediately proceeding from the . bulb, 
and almost all ending in the rich 3oil,-*«fev^ 
or none descending into the subsoil. I ex^ 
amined a number of mcyre healthy trees grow- 
ing contiguous to the former, and found the 
roots equally healthy^ but not near so nume- 
rous, nor so liberally provided with capillary 
roots. 

At this time, a great number of very much 
diseased and decayed old fruit trees, of diffe- 
rent kinds, growing in a rich, deep, and open 
soil in the neighbourhood, were rooted out, 
as being entirely useless. I found the roots 
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of every one of these, healthy, numerous, and 
most amply provided, with capillary roots. 
This, shews how trees will canker sooner on a 
rich and open, than on a hard and barren 
soil lit shews bow these .trees which grow fast; 
canker sooner than, those which grow slow : 
it shewi how the diseased tree recovers faster 
than the more healthy : and it shews how the 
canker is promoted* For, if the .quantity. of 
sap, carried into the tree, ' is greater, which 
it must be, by the greater number of capillary 
roots, while the stricture of the bark remains, 
the disease must be increased i. but, if the 
stricture of the bark is taken off, the greater 
quantity of sap. will revive the tree faster. 
Thus, the promoting cause of the decay, is 
the efficient cause of the speedy recovery. \ 

^ Had the structure of the bark, its connection 
with the buds, its. manner of formation, and 
particularly that of the wood, been understood 
and maturely considered, we might have 
known, a priori^ that any part of an old tree 
would have sent out buds, when the outer 
bark was taken off (15) ; because the first buds 
are produced when the bark is thin, and no 
hard rigid bark to obstruct them ; but every. 
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reason adding a new layer of bark next the al^^ 
bttrnum, removes thrani &Fther from the" smirce 
of nourishmenty at the aame time that part of 
the alburnum from which they proceed, get- 
ting every year an additional coat of wood laid 
over it) they are so compressed, and ccmse*^. 
quently deprived ' of nourishment, that the 
buds and branches die and fall off, and the 
hard rigid baik prevents the prodncticm of new 
<mes.. The most striking examples are con^ 
stantly before our* eyes, and appear in all 
trees, especially in some -of the forest trees, 
as the oak, the beech, the fir, &c. ; the branches 
decaying and falling off in regular succession j 
from the root to the top. Accordingly, we 
find those trees which form the real wood soon* 
est, lose their branches first ; and we find that 
part of the'branch inclosed in the wood of the 
alburnum, as hard and compact as the real 
wood itself, which shews the great degree of 
compression : but, when these hard rigid coata 
are taken o% the new^ alburnum sends out new 
buds as the former did* 

In the common manner of ^ growth in trees^ 
the lateral buds are formed in one. season, and 
ejcpand into shoots the next; but when the 
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ime.ifl peeled^ t^e^e b«w bttdft suae farmed and 
expand i»to shoots, fpur a»d fiv$ feeb hmg ia 
Q»e seaiBODt aDd that thie ^t $ea9(»i the peeliiig 
js pQiformed $ especially if the^ tree is much ' 
decayed; and these shoots themselves frequent- 
ly send out lateral branches, 12' and 18 inches 
long the first year. 

These shoots: may be very pseful for graffc* 
ing and buddings as the tree^ produce them 
in such abundance, and very strong, and at 
young ahoots are oftep very difficult to be 
found on old trees* 

•When a tree . is cut over, v^ithout being 
peeled, it sends oul: shoots at the cut only, .or 
at most a few inches below it, because the 
bark is relaxed only so far ; but when the tree 
is peeled, whether cut over or not, it sendiS out 
shoots in every part of ^the trunk, and larger 
branches^ as far as peeled. If branches are 
wanted at any particular part of the tree, 
which often happens on wall trees, to make 
sure of them, we need only to make a trans» 
verse incision of the inmost bark above the 
part, or annular barking ; and we believe it will 
be found more certain than the insertion of 
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buds. Another advantage will arise from the 
peeling of fruit trees. If another variety is 
wanted, these shoots will be most fit to graft 
or bud upon, while the old bearing branches, 
if a good kind, may remain and bear fruit. 

Mr Forsyth recommends cutting over the 
tree, and allowing it to send out young shoots 
to graft upon, in preference to grafting upon 
the old stumps ; but when the tree is peeled, 
there is no occasion for cutting it down to 
make it produce young shoots, because the 
peeling makes it produce many more than the 
cutting down does ; and if, in any case, this 
should foil from the peeling not having been 
so completely done, annular barking will pro- 
duce young shoots to a certainty, immediately 
below the incision. ' 

Some have imagined that these shoots from 
the trunk and large branches of peeled trees, 
would hurt the growth on the extremities.^ 
This, at first sight, appears a rational supposi- 
tion, but experience has shewn the^ reverse ; 
for these trees which have sent out thousands 
of these shoots, have growp more on the ex- 
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tremities since, than they had done for many 
years before. 

The reason of this appears to be, that, by 
removing the stricture of the bark, a freer 
motion and a more equal distribution of the 
sap is given, to ndurish every part ; and, ac- 
cordingly, I have found those trees, sending 
out innumerable shoots from the trunk and 
large branches, growing well at the extremities, 
and bearing fruit abundantly at the same tittie. 

It is said that all efforts which have hitherto 
been made to propagate healthy trees, of those 
varieties which have long been in cultivation, 
have been entirely unsuccessful; that the 
grafts grow well for two or three years, after 
which they become cankered and mossy ^ and 
always carry the disease of the parent tree;- 
along with them. But we are sagaciously in- 
formed, " that the grafts will not be affected 
by any incidental injury ; the parent tree may 
suffer after they have been detached from it.? . 
We can scarcely imagine that a person believ- 
ing in witchcraft and hydrophobia wx)uld doubt 
this fact % 
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I have not had time or oppDrtuniijr to kaour 
whether the same consequence will follow tiie 
young shoots from the trunk and large 
branches of peeled trees ;. but ae these shoots 
are themselves health j, and the trees from 
which they are taken rendered . healthy by. the 
peeling, it is^ I thinks highly probaUe- that 
they will Continue to grow healthy whm» 
grafted upon new stocks. 

. If this should succeed, those finer varieties 
which are said to be wearing out> may be 
unreserved. ' 

If we may be allowed to reason from 
analogy, we have every reason to beheve that 
the ofispring of these trees will be healthy ; for 
we know, that, in the animal system^ whilst 
the parent • labours under certain diseases^ 
the offspring will be infected ; bilt after the 
parent is completely > free from the disease^ 
the offspring will be as free £is if the parent 
h^ never laboured tinder such disease. 

If it is true, which I believe cannot be 
denied, that the roots of fruit trees are more 
durable than the trunk and branches^ we have 
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er^rj reason to conclude, th&t these shbots, 
grafted upon the roots, will be a means of pre- 
serving these varieties to a later date than an^ 
that has hitiierto been adopted^ so far as I 
hoawi for here we Jhave a double chance i 
llie roots aKniore durable than the trunk and 
branches, and grafts taken £rom the trunk are« 
less subject to canker and^ decay , than those 
taken from the bearing branches. Besides^ 
as we conceive that an equal growth of the 
stock and graft is necessaiy to the health of 
liie tree, we are more likely to obtain that 
object in this way, as the stocks are often 
diseased aqd stinted when the roots are healthy 
and free/* Thus, any man who ha^ a iew 
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* I do not know what is in other places, but t can 
iftcarcely find a single tree from the nurseries here^ the stock 
of which is pertecdy healthy. In t^kiiig off the outer bark^ 
libd th^ bark below ^feK?41oitred in diferent places, and' 
evident marks of erosion^ which induces me to belieTe that 
the health of th^ tce^ df^^nds mpre upon that of the stock 
than has commonly been imagkiecL May not grafting and 
' budding ow the branches and young shoots of such trees, 
as the burr.knot, which grow readily by cutting, be a 
meand of propagating more healthy trees, of difierent Varie- 
iSAki f have tried thir method^ but it will require lime to 
kBO# ihe're^itt^ 
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old trees may have as many new ones' as he^ 
pleases; for the peeling will give him abun^ 
dance of grafts, and the roots will amply serve i 
him for stocks ; for. 5 or 6 inches of a root^ : 
with capillary, will be sufficient. And it willi 
save the trouble of claying, ' for they are to h^ 
planted with the splicing, two or three inches 
' below the surface of the grpund. It will like- 
wise allow longer time for grafting* The 
grafts should be cut off any time from the end ; 
of October to the end of December, but not . 
later. They may be spliced any time during 
the winter, and planted out when the weather, 
is favourable; or they may be kept covered 
with earth, and planted in February or- Marcliu; 
We have reason to believe, that there are 
many species of trees, besides their own, whose 
roots will answer to graft upon ; but what 
kinds will answer best, must be determined by 
experience, and further observation. In th^ 
case of grafting upon roots,, the graft and root 
not only unite, but the graft itself frequently* 
sends out roots. 

I have practised two ways of grafting on 
root§ ; first, of cutting the root away from the. 
bulb of an old tree, and allowing th^ f^u* eaii 
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to remkin in the ground, putting the dcibn oiA 

the end cut from the tree, in the common way 

of grafting, and laying the earth round the 

splicing. I found the graft succeed very well 

in this way ; but the transplanting became a 

very awkward and uncertain operation, for the 

root frequently ran to a great length without 

any^capillary roots, but at the extremity, which 

were apt to be broken off. The next way I 

tried, was cutting the root from the tree, and 

foUowing it out to the extremity, — cutting it 

into lengths of six or seven inches, studying 

alwa3rs that each cut had a number of capillary 

roots, — putting a scion on each of these cuts,— 

and planting . them as already taken notice o£ 

A great number of these have failed; but, as 

a considerable number have done very well, it 

shews at least, that it is not contrary to the 

laws of nature : the failure, therefore, must be 

owing to some other cause. We conceive the 

principal cause of failure, is the rootsnot being 

fixed in the ground, and in the act of drawing 

nourishment. If, however, it shall be found to 

be a means of producing more healthy trees, it is 

worth trying, as one healthy tree is better than 

ten diseased ones ; and, in raising new trees 

from the seed, it is fifteen or sixteen years be- 
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fore their qudlity tm be known, and then we 
have not) perhaps, one in a thousand worth 
preserving. But why not graft upon the roots 
of youtig seedling plants^ which have their 
roots fixed in the ground^ and in the act of 
drawing nourishment ? I had mme of these 
to make the experiment on, but intend to try 
it as soon as I possibly can. And I see. no 
rea$on why the variety may not be preserved 
to the end of time as well as that of animals. 



So, likewise, we beUeve that the individual 
fruit tree may be preserved in a healthy and 
bearing state much longer than has commonly 
been imagined ; for we have no reason to sup- 
pose that those slK)Ots will fade or decay, while 
the roots remain healthy, and the stricture of 
the bark taken off: and when the bark again 
thickens and hardens, so as to obstruct the 
production of buds, we have reason to pre* 
sume, that the same operation will produce the 
same effect ; but| in time, the roots must &il^ 
and the tree perish. 

These shoots will be very beneficial in re* 
thickening old trees, which have beccmie so 
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thin of wood as to afibrd no protection against 
the fruit-destroyirig blasts. They will likewise 
help to consume what the gardeners call su* 
perfluous sap, and by giving the tree more 
leaves, will give it more benefit from the at* 
mosphere, and so contribute to prevent the 
canken We are informed by a late writer, 
that all the varieties of the apple, which have 
long been in a state of cultivation, are fast has- 
tening to decay, and can no longer be present 
ed in a healthy state, by any nxeans that have 
been tried ; nor can healthy trees be propa- 
gated from them. We are not inclined to 
treat this subject in' a Hudibrastic style, ail 
some have done ; for it is well known, that th^ 
diseases of the parent, both in .the animal apd 
Vegetable, frequently descend to the ofiSpring j 
and every farmer, and every gardener of com- 
mon sense, expects a better crop from good 
and wholesome, than from unwholesome seed t 
we caiinot, however, go the length to believe, 
that when the parent tree decays and dies, all 
its offspring will decay and die along with iU 
Is it not reasonable to suppose^ that those trees 
which are propagated from it in its healthy 
state, will cmitinue healthy, and live longer 
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than the parent? And while these are in a 
state of health, May not healthy trees be pro- 
pagated from tliem, ad infinitum ? — We are at 
a loss to conceive how long cultivation should 
produce decay and debility in the apple tree, 
especially as we are told by the same writer, 
that it is cultivation only which has improved 
the apple, and brought it to its present state, 
from the natur?il crab. He has left us here 
entirely in the dark j he has neither informed 
us of the modes of cultivation, which have im- 
proved the crab, nor those which have brought 
on the decay of the apple. . It is true, he has 
told us that vegetable, as well as animal life, 
is limited to a certain period. This, however, 
is^ true only of the individual ; for we know of 
no limits set to the existence of the species of 
either animal or vegetable. Till this is ex- 
plained, we must say, we are inclined to doubt 
both facts ! 

We do, not believe, that the crab has become 
a good apple by cultivation only, nor do we 
believe that cultivation has brought on the 
decay of the apple ; we do not hesitate to say, 
that it is want of cultivation vrhich has brpught 
on the decay of the apple, and pear also. I 
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believe the apple has been removed from situa- 
tion to situation, from soil to soil, the ground 
cidtivated, manured, &?c. &c., while the tree 
itself has been allowed to remain almost in a 
state of nature, or what has been done to it, 
has been^ rather hurtful than beneficial. If 
man had been removed from situation to situa- 
tion, from a cottage to a palace, while his hair 
was allowed to grow like a wild bear, his nails 
like eagles claws, his face and hands nevjer 
washed, his whole body crusted over with 
mud, dirt and scabs, nothing done to him ex- 
cept a limb lopt off' now and then ; if he had 
degenerated, would we say, he had long been 
in a state of cultivation ? Nature occasionally 
presents man with what is good, saying, take 
care, and preserve it,—** by the sw;eat of thy 
brow shalt thpu earn thy food," — it may be long 
before you get another. We believe that the 
different species and varieties of fruit and other 
vegetables, are the productions of nature, by 
a concurrence of circumstances and process 
not yet discovered ; though the care and at- 
tention of man may preserve and improve 
them. We find this writer using and proposing 
methods of propagating healthy apple trees ; 
but i^one of these are from the crab by cultivo* 
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tion only, nor without the use of an ahready 
cultivated kind^ and some of these of the kinds 
which hav# been longest in cultivation. If wq 
were to adopt his own way of reasoning, from 
analogy of the animal, we would state the same 
objection to his method of propagating healthy 
trees, which is by crossing the breed. How 
&r crossing the breed in animals improves the 
ofkprmgy we are not at present prepared to 
apeak i besides, it is rather foreign to our pre* 
sent purpose. But, surely, if we wish to have 
a healthy offspring, we would chuse both par- 
ents healthy ; for if we couple a healthy and an 
unhealthy parent together, we have, to be sure, 
some reason to expect that the ofispring may 
be more healthy than the unhealthy ; but we 
h^.ve little reason to es^pect that it will be more 
healthy than the healthy parent ; and especially, 
as he informs us, that the good and ill ' effects 
which follow the process of crossing the breeds 
of plants, are perfectly similar to those which 
have been observed among animals, that the 
immediate offspring will present a mixture of 
both characters in nearly an equal proportion. 
This mode of propagating healthy trees, brings 
me in mind of a chemiift of some note, who 
invited me to taste his ale, of which he ba4 



u 



167 



two kinds. He wished to have my opinion whici^ 
I thought best. I gave it. He said I was ri^t^ 
but that he would make an improvement j this 
was by mixing a bottle of each together. I 
could not help obseFving» that I thought it 
might be an improvement on the worsts but 
that I was rather at a loss to understand how 
it was an improvement on the best. If the fine 
varieties of the apple^ which are said to be 
Slow wearing out, have been produced from 
the crab by cultivation^ why not propagate 
from the crab by the same means f and if we 
have not the samey we surely may have as good 
varieties as our ancisstprs^ 

If such great improvements, as we are told, 
can be made by crossing the bi'eed in vege^ 
tables, it is certainly an unpardonable neglect 
not to practise it on the more useful vege- 
tables, wheat, barley, &c^ 

4 

I am aware of an obstacle ^ich will occujr 

to many,— -that the bark will again thicken, 

and become rigid, by exposure to the weather $ 

but this is only the longitudinal, whose cohe^ 

3ion is preserved by the transverse, which, 

wheaonce destroyed^ either by nature or art, 

L4 
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is never again replaced : so that the same de- 
gree of stricture can never after take place ; 
nor can the like receptacles b^ formed for the 
vermin. The longitudinal bark, when freed 
of the transverse; always rending freely and 
exfoliating, leaves, no cover. The alburnum 
and inmost bark, being relieved from the stric- 
ture of the outer bark, and consequently grow- 
ing faster, is the cause of this exfoliation ; at all 
events, as it appears that trees, in general, do 
not suffer much from the stricture of the bark, 
till it has acquired five or six coats, the opera- 
tion will not require to be done oftener than 
once in five or six years. It is true the bark 
does riot exfoliate altogether completely, and 
the tree is sometimes covered with a brown or 
grey powder ; but both these are easily taken 
off, by a mere scraping or ^ hard brushing. 

It is not, however, to be imagined, that any 
means can be devised to enable the fruit to re- 
sist perfectly every possible attack of the 
weather, or supply the place of climate ; but 
if any means can be discovered to make it 
stand the storm better, it is doing something. 
And if we can render the tree more healthy, 
the blossom will be strooger to resist the at- 
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tack of the vermin ; and if one kind of weather 
is more favourable to vermin than another, we 
may, therefore, properly say, that tiiese means 
defend the tree and blossom against the weath- 
er. * But will not a tree, which is strpng and 
Jiealthy, resist the direct inclemency of the 
weather better than one which is weak and 
iiiBkly? which we consider as a predisponent 
cause. So the cold wax does not yield to the 
seal, hut, melted, receives the impression from 
the slightest touch. Not that it is to be ima- 
gined that we can remove completdy^ all the 
causes which destroy fruit ; and if we could, 
it is more than probable it would cost us morQ 
labour to destroy the superabundant produce, 
than to moderate the effects of the destroying 
causes. Besides, it does not appear, though 
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* In spring 1812, when all the trees in the country were 
blasted by a severe storm with frost and snow, it was obser- 
ved by several gentlemen, — particularly by Sir George Hep- 
burn of Smeaton, who has paid more attention to, and been 
of more service in improving agriculture and horticulture, 
than most men in the kingdom, ~ that my trees had recover- 
ed sooner than any they had seen. This, no doubt, must 
have been owing to the sap being more exposed to the in- 
^uence of heat and light, when they returned. 
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we could remove all these causes complete* 
Jy, either proper or necessary so to do» For, 
as every part of the creation, /rom the highest 
planet to the lowest invisible insect, vegetable 
and atom, seems dependent on another, it 
cannot be thought absurd to suppose that nak 
|:ure provides for loss in every individus^l part 
to support another. If it were otherwise, tha| 
beautiful harmony and connection between the 
parts, which now exists, would be lo$t. But 
here we mu^t stop, because we can Qever trace 
the chain of cause and effect to the extremity, 
either above or below, nor understand the 
prime and moying cause of all things ; but 
if we can trace the C9.use of good and evil, 
so far as to enable us to promote the eiiects 
of the one, and prevent those of the other, 
we ought to be satisfied. In this view it be- 
comes a neces^iary law of nature, that one 
part of the creation should, to a certain ex- 
tent, destroy another. So, even the vermin 
may be nepessary to destroy, to a certain ex- 
tent, the produce of fruit-trees. But when 
«■ ' • 

those become too numerous, and too power- 
ful, it is the business of man to preserve the 
balance j and this seems to be all he has to 
do, and all he can do-^to check the operationa 
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of nature, when too violent, and to support 
and assist them when "too weak ; and for this 
purpose nature has endowed him witli superior 
powers. Bjr destruction, it must be under* 
stood I mean only change of form and place ; 
absolute destruction or annihilation is non- 
sense. ^^ Omnia mutantur^ nihil interitJ 
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If trees, like animals, exhale any thing by 
the surface, noxious to themselves, — as they 
certainly inhale something salubrious from the 
atmosphere,— removing the rough, corrugated, 
diy bark, may be as necessary to their health, 
in these respects too, as cleanliness is to that 
of animals* 

Quert/9 May not forest trees be peeled with 
advantage ? especially the oak, whose bark is 
«o valuable in manufacture, and whose wood, 
to the wealth and defence of the nation ? but 
which last is lost, being cruelly cut down for 
the sake of his bark before he is fit for this 

4 

service. I had no forest trees to practise upon ; 
but I have as little doubt of the result, as I 
had of that of fruit-trees, which will be not 
only to preserve the oak till he is fit for ship- 
)>pilding, but likewise increase the ' quantity 
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of both wood and bark ; for both increase ia 
proportion to the circumference of the tree* 
The annual layers of wood and bark are, we 
believe, caeteris paribus^ equal in thickness. 
Therefore, a tree of four feet circumference, 
will make double the quantity of wood and bark 
in one year, with one of two feet circumference: 
but the increase will be still greater ; for when 
the stricture of the bark is taken ofl^ the tree 
grows faster. 

Since I first published my observations on 
fruit-trees, I have been at some pains in exam- 
ining the bark of the oak; and find thalf the tan- 
ning principle resides in every part of the 
bark, when fresh, except the inmost, which is 
left for the support and growth of the tree. 
It is likewise to be observed, that the oak rup- 
tures the bark, and attempts an exfoliation, 

• 

very early by nature ; that these half exfoliated 
flakes lose all the tannin, and are good for no- 
thing in the manufacture of leather ; so that, in 
peeling the oak, there is both a gain and saving. 

I know an objection has been stated against 
peeling the oak, — that the wood growing faster 
will be less hard and durable. We believe the 
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reverse will be the case : for when the thich; 
rigid bark is taken off, the sap will be more 
exposed to the influence of the atmosphere, — 
the agent which converts the sap into wood. 
And it will be found, that if a tree is either 
peeled or barked long before it is cut down, 
the wood will be specifically heavier, harder 
and more compact, than when it is cut down 
with the bark on. 

Since publishing these observations, I see that 
the ^peeling of trees promoting their growth, 
has been observed by Mr Knight, on the 
trunks, or stumps of some old trees, which had 
been cut over for grafting on ; but he has not 
made any use of it, further, than upon stumps, 
which have been deprived of the benefit of the 
"winds to shake down the sap ! It would appear, 
from his expressing surprise, that he thought it 
accidental : but it will be found to be a gene- 
ral rule and universal law of nature. 

It appears he had no idea of it either pre- 
serving the bearing branches healthy, or caus- 
ing the trunk and large branches to send out 
new wood to bear fruit, nor even of destroying 
the vermin j he says, " In middje aged trees. 
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of very old kinds^ a succession of yoiing shoots 
is annually produced by the vigour of the 
stock, and destroyed again in the succeeding 
winter*." This is certainly true, and has 
beeri observed by every body; but in trees 
which have been properly peeled, and espe^ 
cially where the capillary roots have been cut 
away, as mentioned in the physiology, I have 
not found one of these young shoots in a hun^ 
dred, destroyed in the succeeding winter; but 
the very top bud, growing in the succeeding 
spring, and bearing fruit the following year. 

' I had none of these varieties, the moil, red 
streak, or gdden pippin, mentioned by Mr 
Knight, to make trial on ; but some kinds^ 
the nonsuch, hawthornden, &c., which have 
long been in cultivation, and certainly far 
gone in a state of decay, have been oomipletely 
renovated by the operation ; and I can s^e no 
reason why it should not succeed on other va« 
rieties. To preserve the tree healthy, Mr 
Knight recommends cutting off the branches 
every third or fourth year, and never allowing 

• See Knight^ Treatise on the Cdture of tibe Apple, 
p, 9| third editioiu 
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• it to produce either fruit or blossom : but, if 
he had peeled his trees^ he would have found 
that this would not have prevented the tree 
from producing either blossom or fruity for 
these young shoots, that come out in conse-* 
quence of the peeling, commonly produce both 
blossom and fruit, the third, and sometimes 
the second year. 

It appears from Mr Knight's observations, 
that the time seedling apple trees arrive at 
maturity, to produce fruit, is various, gene- 
rally from juine to sixteen years ; that grafted 
trees generally produce their first blossom m 
the same season with the original tree, from 
which the grafts are taken. 

These rules will not apply in case of peeling 
and annular barking ; for, by these means, ei*" 
ther the original, or grafted tree, or even a 
single branch of either may be thrown into a 
bearing state several years before the other : 
and we have no doubt but the same means will 
produce the same effect upon the seedling 
plant ; but of this I have no experience, hav- 
ing no seedling plants, in my possession ^ and 
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we have reason to presume, that they will * 
have similar effects on other species of trees. 

This method of preserving trees healthy, by 
cutting them over, can be of no service, ac- 
cording to Mr Knight's own opinion, in pre- 
serving the old varieties ; for he says, " that ' 
all plants of this species, 'however propagated 
from the same stock, partake in some degree 
of the same life, and will attend the progress 
of that life, in the habits of its youth, its ma- 
turity^ and decay. ^* By this, then, we are to 
believe, that when the original tree dies, all 
its offspring, however propagated^ will die also. 
We have not experience to speak fully on this 
subject, but cannot help thinkings that it looks 
a little witchcraft like, and brings us in mind 
of stories told by some of our Scotch historians, 
of witches making figures in wax, of persons 
they wished to torment and kill, and roasting 
the figure at the fire ; as the wax melted, the^ 
person wasted away and died. 

The original pear tree, known by the name 
of the green pear of the yair, died several 
years ago, at that place, frpm which it had its 
name j but many thousand plants of its offspring 
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are still alive and health)'. The original apple 
tree, called Hawthornden, is still alive at that 
place and healthy ; but many of its offspring 
are dead, and of what remain, very few are 
healthy. We are convinced, however, from 
observation, that grfl/?5 taken from a diseased 
tree, frequently carry the disease along with 
them ; but we cannot say always ; and we do 
not find in the animal, even hereditary and 
infectious diseases of the parent, always descend 
to the offspring j but, in both cases, it is cer- 
tainly best and safest to choose a healthy parent. 

Annular barking, or cutting out rings of the 
bark, has already been taken notice of in the 
physiology, but requires some further observa- 
tions in practice. 

This operation is performed with best effect 
and most safety, in the months of April and 
May. If it is done much earlier, before the sap 
flows vigorously, the cut edges of the bark will 
contract upon the wood, stop the flow of the 
sap, and kill the tree or branch ; if much later, 
there will not be time to form a new bark. In 
pear, apple, cherry, and plumb trees, the ring 
may be trom one-fourth to one-half inch broad, 
M 
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taken out completely to the wood, and rolled 
immediately up pretty tight, with a piece of 
rag three or four rounds : woollen rag is pre* 
ferable^ because it is elastic, and jrielda to the 
growth of the tree. 

The ejBTect of this operation, appears quite 
astonishmg, but is easily understood oa the 
principles we have laid down. If the btanch 
bn which it is performed, is already in a bear* 
ing state, it will more certainly secure the cr(^ 
for the same season ^ the fruit wiEbe larger, of 
finer flavour, and sooner ripe ; and the wood 
increased. If the branch is not in a bearing 
state, it will throw it into a bearing, state next 
season, with all these advantages 9d times in 
100. Though this operation on any part of 
the branch, produces these effects, the nearer 
the bearing part it is done, the . effect is both 
greater, and more certain. .: 
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The ring is commonly fiUed up with new 
bark in four or five weeks, sometimes sooner, 
]?ut no ;traj9isverse bark» ., . f- . 
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The practice of annular barkings like .that 
of peeling, is yet in its in&ncy j the extent. 
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therefoce^ to which it ought to bet carried, and 
\ha advantages to be derived from it axe not 
ail known. There can be little doubt, how- 
ever^ that liwill require to Iw carried farthef 
in some species of trees, than in others. From 
some circumstances that have occurred acci- 
dentsHjy I havB reason to think, that on some 
kinds which are very shy bearers, as the finer 
sort of French pears, it will require ta be car» 
ried to much greater extent, and even part of 
the wood cut out to make them bear fruit; bat 
I have not had time, from the experiments I 
bave made, to speak further on this subject* 

When a tree is killed by annular barkings 
whidi may very readily be done,<<^by perfonn- 
mg the operation too late in the season, by 
leaving the ring uncovered, or by doing it be- 
low all the branches, leaves, and buds,-«*the 
part below the ring dies first. This further 
shews us, that the influence of the atmosphere 
is conveyed to the root^ chiefly between the 
wood and bark : indeed it would almost tempt 
us to believe that it was conveyed ^olljr 
through this channel* 
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When a ring of bark is cut out and covered, 
the part above not only increases more than 
the part below, but increases more^ than it 
would have done, if the ring had not been 
cut off. . . / 






^ The part below the ring, which is above all 
the lateral branches, leaves, and: buds, not 
bvXy increases less than above, but increases 
toone at all, till the ring is filled tip with> new 
bark : this «hews that the formation of wood is 
produced by the action of ^ the atmosphere 
alone ; that, although the sap arising from the 
earth contain the whole matter, it would re* 
maintop, and no more, for ever, were it nott 
for the influence of the atmosphere :— ^ w^ 
conceive that although the egg contain the 
whole matter, it would remain aa egg for 
ever, were it not for the, influence of the hen. 
In short, we look upon the sap as the matei 
rials, the atmosphere the agent, chemist, or 
workman. 

On the above principle it is easy to account 
for the barrenness and canker of fi^uit trees ; 
suppose a tree drawing ten pounds of sap from 
the earth, and that the powers of the atmo* 
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sphere are capable to convert these ten pounds^ 
but 110 more, into fruit; suppose then, that 
instead of tc^, the tree drawing fifteen pounds, 
I ssay not one ounce will be converted into 
fruity because the powers of the atmosphere 
are overcome^ and that balance lost which is 
necessary for the production of ^fruit ( 1 4). 
Suppose, further^ the tree drawing twenty 
pounds, I aay not one ounce will be converted 
into either fruit or wood, but burst out and end 
in canker ; because that balance, necessary for 
the preservation of health,' is lost (9). In like 
manner, suppose a man's stomach capable to 
digest one pound of meat, and no more : if he 
eat one pound, it will go to nourish and increase 
his body ; but if he eat two pounds, the powers 
of digestion being overcome, not a single grain 
will go to the no^^hment of his body, but on 
the contrary, induce disease, and derange the 
whole system. 

It is to be observed, however, that canker, 
to a certain extent, on a tree or branch, fre- 
quently throws it into a bearing state ; but 
this is on the same principle with annular bark- 
ing, by cutting off a great part of the sap 
arising from the earth. 
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We have laid ddwn principles from th« uni- 
vertal laws of nature,— from these principles 
we have deduced general rules,-— we have ap- 
plied these rules to practice, and found them 
answer to our most sanguine expectations :— 
specific rules will be acquired by experience. 
We hope the subject will be followed out hy- 
men of more experience, and greater abilities, 
und lead to discoveries beneficial to mankindf 
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